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f ) , 
1. Redshift Relativity Program. R efc rence Notes 2/24 / 6 9 Baeus serma~. ; ,f; 
The futur; of th~Redshi£t Re lati.~ity E xperiment was discussed on I 

F cbruary 27 a t OSSA. Attendees from OSSA: Naugle, H . Smith, Mitch e ll, 
R oman, Ott; f rom MSFC: Decher , Gregory . Development of the spacecraft 
hydrogen maser clock ,at Smiths Ol1.ian Astropl;y ieal Observatory (SAO ) will 
bc supported by OSSA with SRT funds until a final decis ion conc'crning the 

. fl ight experiment is made. A proposal for a h ydrogen maser "'atellite with 
several scientific o bj ectives (in addition to a redshift measurement ) will pe 
subm i tted by SAO i n a bout six months. This prop osal will provide the basis 
f or a d e cision concerning the future of th e ~~d_shi£t Experiment. 'v'---

2. Suppor ting Research. Preliminary guidelines f rom OAR T i ndicate 
that MSFC will not receive any SR T funds- in th e areas of Control System.s 
and Comm.urlications. Instead, inc rease d funding was provided for \ J , 

... " ' h' t e l escope t echnology and optica l comlnunication and tracki ng .. While we ,>, " • 

a re very 'pleased ab out the OAR T support i n optical techn ology, . we are I ,r, ,".',. 'I 
"very much concernect"about ,excluding MSFC completely f r om the SR T ..1) . '.) r ,. 

~ ':. _rograms' for control sy s tems and nlicrowave corDlnunication.~ { (./,~. J' !, / 'I 
_ .# "-~~;¥) ·f ' 

3. Goddar d X-ray Telesc ope . Extens ive cOlnpute'rized ray t races h a ve ,.' 
been perfo rme d on the Goddard X-ray t e le scope (S056 ). Ray traces for a. c?.y 
point source respons e have been cOlnpleted and ray t races fo r line sources ~ ,,[ / I 

~r::;t;.4." .. ~_ 
and extended sources are underwa y. Elaborate measul"ing and testing of 
S056 flight hardware are also underwa y. -These tests consis t of making 

'- photographs of Air Force resolution charts with the 8056 telescope . This 
i s accomplished i n the optic a l region of the spectrum by projecting the 
i mage of the resolution chart by means of a collimator thus illuminating 
the S056 optics. The photographs are processed by means of a p recision 
microdensitometer in order to quantitatively determine the resolution a n d 

\ image quality. 'These m easu rements are b eing performe d both on axis and 
off axis . The off axis samples range over the total fie ld of view and will 
allow experimental determina tion of the tota l ima ge quality . The e xperi- ' 
m e ntal results will be compared to the the oretical results of the r a y trace 
to determine the extent of i mage degrada tion from aberra tions. This wo r k 
i s being, accomplished by in-house personnel f rom the Astrionics Laborator y. y/ 

f-l. U;vb w,~~ ~ I-I~~~ 4 
~~~~~ 

Ed Buckbee
Translation
Shep So am I. Any suggestions? B
[re no OART SRT funding for MSFC]

Ed Buckbee
Translation
Nancy I would like to meet this week with Drs. Haeussermann & Johnson--probably separately. [by Jim Shepherd]

Ed Buckbee
Translation
Done. ng



DRAFT March 14, 1969 

Dr. von Braun: 

In answer to your specific question as to any suggestions, 1 be'lieve 

-t-~~ -r~;" ty\.. .-rU,... a ~ -... .. ' . - ---. . '- -
tfi:C1!'C ~l'e 8G~~efte~ ':n~o; ~Qweye r, afte F...1~.m:g":!:n~i~ 

Si$PlltiQR, 1lfi:@1!"80 ie fl:@i8i8~ that can be done immediately to reinstate the 

~J~t f:A:rt 
-=s:..:u:!p::..;p~o..:r..:t...::.f o.:..:,r _t,;;.:h;.;;.::.e_<i3..;;;..;o;.:n;.;;.t;..:r;;,.o.:.;..l .;;;s;;.... y~s.;.te.;.;;.;m;;.;;.s __ a.;.n;;,,;;..d ..Ells r ow.~ '[2 c omm ul: ic a ti ons . We find 

OllrseJ ve s i p ? ~8 8 ~Mo8n that Frank Sullivan in OART has a very limited 

budget and is faced with a growing center in ERG, both in num bers and 

increasing capability, which he has to support. With this combination, 

f), '"-. ~..,.. u-
he has decided to place most of his electronic work at ERG, and ~ 

-H.. I I A 'NJ · ~' -fo~~-I1Co.A -T.LG.~~S~ ~~"-4 ...... /AP,I' .4t~ ry ~~'. 
Aobi!8fl:i-e8 ' 8;...ali: lMn~ ~WI it~t:tlil~ ~ 

1;1=) T.f.c I ~ ... ' ...... ;. :#.' ~. II.';. 11 ... A\yQ,£...e.f +4 
etA.-~Jc+ ~Jt) . . . 

A 4i T crJti::rtg:tg$4;1~~n, JIm Elms has bUIlt up a very capable 

. ~~~ 
group of people at ERG and '88:8 e'e1 8:9Qlolt ~ m~ny tasks in-house ~ 

.... thc componEnt lEvel rather than~g 18:1'~ contracts. By doing this,~ ERe. 
~~~ 

is t\able to offer Sullivan much more for his money than app? ~@~y we 

are, aWil ill sffer. I get the idea that ERG may be working more in the 

\\ ,I 
skunk work~ mode. ERG is becoming quite active in the optical area; 

therefore, if we are not extremely careful, we may find ourselves in the 

next few years in the same position in this field as we do in the electronics 

area today. 

. rAA~ 
discussion with Bmooks Moore" fiI'i the ne"d I icte'fh e to ~ ~ how you see 

One suggestion I would like to make is that you have a pe rsonal 
tlb.Mv~ 

what types of jobs they 



fiiJll"r and in what tnode the laboratory should be run. I think this change 

in leadership offers a good opportunity to re-evaluate not only the tas.ks 

Astrionics is performing, but also the mode in which they do their work. 

JTS 
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OTE TO DR. WEIDNER March 13. 19E>9 

Sl;~bJect: Lo •• of OART aupport for MSEC activitlo. in Guidance. and Control 
and Microwave commUllicationa 

'1' , tis is in rc::.ponae to yvur note of ~larc:h 10. 1969. to me on thla subject. 
In an&We r to your .pcciIic: queationB, 1 do not know of a.ny -ac-no.n which 
WIJu1d teaa to cbanic the OAR l' position in thea. areas. 

l' n& lOBe of funding aupport appears to be a natural consequence of tbe b,,~,ad
up of capa.bility in ERe, changca iu tho reae&rch objectlvo. of OAR T to 
in-crease emphaai. on guidance a.nd control for aeronautical ayaterns. a.nd 
R roP' at a.n a.ttempt to better compa.rtlnttntalize tileir research prog ram. i'n 
o1.~der to better control the u8e of their tunaa to meet more broa.dly atated 
r~;.aearc,(, .. objective. than it was possible to mee' under the concept of individ
ual ta.sk management. 

l-Uatoric:a11y.in the G&C a.rea.. in FY-67 we requested about $-150k in support 
and received about $Z30k. In FY .. 68. the work idcntUied for their aupport 
'r~".;!. 8 abou,t $ZaOk and the £ina.! funding was about $l-i:Ok. In FY-69, we id~nti 

f 'd d a.bol.lt $lOOk worth of work initia.ll y and were provided an origina.l ,Juide 
U ... a of ~'75k. tn a reprogramming action, tilat 1l.l.oney was withdrawn to r.n,;:d t:'. 

'LI.'",'· Hable: iundin~ to support the optical t echnoloGY activity_ 

lJ'll UHI ll1 ic rowa.ve c .;;mnlunications area it is 8ornewi"",u h rdcr t o unscramble 
i:" ,G a.ct.\. al support !i,~ure.&; however . the trend above (i. 0 •• support decreas
L:: •. :j n:l.o re rapidly tha.n the over-.a.ll dec:rea.ac in OART support to the Center) 
i' ;r~ ')caL,t::ld. The trend of the aupport has for Bome time clearly projected 

OU '; except for some ,?oaaible small, individually a.pproved task.8. 

[ , ~vt:: h::~d numerous discussions with Frank Sullivan over the course of ~, ':~1iI1 

.t" ~ l. t.hree fears dealin;i with prOgran'l pl.anning and the necessity of ~",(la.hl~· 
~ L·'lt ing oroact. contact. in the elec tronics area. between this Center and hi.r.s 

,tn :,r.)pro~ra.rn clements. While it wa.$ apparent tha.L Frank. recognized the 
.:u~; va.nta.3e • .:;f such participation on tbe pa.rt of ~be Center, he haa been 
h ,4::.ed wlth a money problem. Hi. budget haa declined with the over·al1 de 
c~i, u~ of ti'le OART budget. Howev·cr,. the corl1,petence8 ava.ilable to !'l im. ,l :nd · 
r(;:quirlS\,,~ support from h.i .. progra.J."l'l, at ERe have continuoualy incl'ea~ed, 
.. ~ " a consequence, hese S.wo pro&;, ra,m areas in particular finally reached, 
t ",. t,nh,t ~~mere o ur 1'01e wa.. too small. Our approved work conai.ted of' one 
\"',1 two lndividual ta.ak. . Theae were Approved largely by peraon.al a~rCilem.ent 



b ~a· tWE:eJl the Center and Frank ' . individua.l aubprogram managers. They cUd 
xwt re,allYl'eprcaent essential pa.rU ()f a.n over-aU planned OART p:rogra~n 
a, lctivity. Ou aevel'al occaaionG. l<"'rank ell!r.pl'eaaed -CQnc:ern tha.t this re .. uUed. 
b~ a s ituation which made m~nagenl,cnt difficult. With the introducth)l:~ (;It the 
l;~TOPt he has moved to, correct it. Hie position is clearly .pelled out. m hla 
1.Hter ()'£ Docember lO, of 1968, to me (eopyattached). You will note tha,t Ilia 
ir;ttcu' ia in specific reapon.ae to a. letter which I had written to him on 
D<' cember -i. 1968. a copy of which ia also attached. Prior Lo sending tr1Y 

loder, 1 Lad propo.ed attempting to negotiate with OAR T a. 8omewlla.t lower 
level of £upport in the optical area in an a.ttempt to keep in the CiL.C and 
lnicrowave communication ayatems areas. It waa concluded that the bes t 
r.:ourse waa to accept the oUer 01 increased i'-U1ding for optic •• 

Undez the circumstance., 1 cannot seriously que.tion hi. decision wU:.h 
:t'CU'l?cct to the FY -70 guideline. I di.lcuaaed thia matter with him prior i.Q 
iS$uancc of the in!ormal guldelin.e:a which we ha.ve received. , Ho h .... avaU ... 
i-blo to him almo., DO acceptable alternative. I am ot the opinion that. an 
(~flidal .1'e.clame would probably not result i.n a reversa.l ot the decision. 
In iact t 1 am not aure that to approach him again., eveD on it. more person
alized basi •• would not provo lomewhat irri.tating • 

. , 

William 0. Johnaon 

,~ Ei1.C: 

A.s 5tated 
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~~ \', 11ll I, U:-:;S:\ <1tld c...t'\l~T arl' 1') 1" l:lll1:.I., 

• ,', I.iJ l,,):~ t ! his ji;('vung .:11. ~'l SJ'C. T l l. ~ 

'" \ . ~: • ., ~ Jltt:t b~~ ~~)!\"(·(l lit'l ' 1, '\ . . ~ I'l·. , · ;;':pll\ (" <" 1--,t , ' 1. i, lC;:'l'~" 1.!.1 \.. C('~:fi:·U~? I ' 

""I': ,,'II t\ )i" lit 11 ,<1 \\ Idlt.1l ,:,1"/'\,1:" \\,111 t) " ",'\ (T lvd l;y OSS;\ an(: 04\'j~'r', 
I (' : 1 ric cI t " I).;) v~: 1.\ J C ~ t' ,Le; 1" UtI P ;., d 1:::' , : U :5::; t (; ~: h t) , l ' ; tip rob J l: n 1 dr, . ~I :~, ,," '1","1 

" '>l.!)~,..!C's t solut;Ul1:5 , cil,rinS [.h(· v\'ork::;i)()p I\,ll'd,i; c ' A sutnr'!,,\ary repOl'i' 

'" ill be WTltlCl1 by IDenlb , 1':'; ot Headquart. l..oi' s. ERCo[f(.'l'L'd contributions 

"I t}k ,.Lt'Ci\1; ,f opti '3J <111 0 \"'nviroilnwnt",l tC::itillg f t vlt.'s ope systl'ms, 

!r \lal\ AU ;, d"'!-H:I 'lb "c! plan.:; fl.Jt" ;In Op t 1c i d l(:chlloltl ~y 5<-l. t llil<'grollncl 
i." ,lIUI ) i 11 ~;,Hjli1 H(,IPI«iIIS, f:()uth "f 1'1ll:::iUll, Arizul1.J. TbL' fi r sL , ':-,pl':i 

It'I.! \\1 111 ('()tl~ : ... 'rn 1'11 ... :.;cilH illattPl1 uf (lrriving light lw,unt; f r0n1 ~t.Lrs, 
'il d Ih,' dl.'\c]"t Ilt\:,l.iO l1 \),' wat, ' r 'I" (~H() t· COiitt"nl i th\.' '11 1110s1 hp!,(-' bv 

I)~:l.'r\.' ini.-; tlt(· s~\n ,~nd Lh\,~ 11'lr, '(,1ll \' ill ) ,t'n nl t i-fl""(l'J('llL' Y inirarvd Sl' tlSUl"S. 

Il j"'c lud )-fGpkin~, :;;ldtiun \< ,;J I "I~; ,,) l:.l' 11;., ,' Ij to tr' 1)1.1 ;:-I<~~i';~' dptics 

. ,~,: "ll::-' (:-h ':.~nh'l li p cl n1l,1"l '()1" sY";'''il -: I . }'[(C o ffvt't"'d t) lIS 1.he {;,cil;'tl l ::-~ 
1, [",:t, Imt. Hupkil\s for CIt l ' o\\n <.",,, j" ') pbYSl t';';.l aId ast r ()nori)'i~: i:tL g-:-ound 

tc:; ti0 f:, \vork. 

',), )t l(·;J.l ldl U ·(-tt\ll' ~· \urk , 'hich I Sd\\ durin!::, my vis it included d\ffrdcti.on 

',dv ll, ub!,,'n·;tI, 1 u,·; L.f ~1 \'d~'i",'I ~ I;' 1,·Lt,-Sf u pc spider:,_ hli..lsks, rlf1d St'g

'it'!ltt'.r] Inii"l'o.)l p;.t lc't' ll':l (Dr, lbltH ,[-tTsc. i1unk ,,; 'nd >ie tru-upLlcal con

' 1' (,1 ( .. l ser\'u-col1l.l·o11Hl 8(~gJlH:,nled ' ! )lrrOrs \\ itll rv~l-t1nie il1terteT<: n-e 

paHt-. rn S('flsOrs (Dr . SLt'ph ' J\ H;lbajdLJek). 

l';H.C lS pLtnDJll.g tu I.hllld iJ v,~ rl ic~! l )ptic",l t.est idci.liLy 01 <:J.b ut 10 meters 

h eigh forupti\.,aJ Lt·stillt!, O[ 'l'nir)"ul's up t0tlnC: ' mdvl's (120 i.nclle::;) 

rl i a nH' I ( ' 1". t\ g .. 'll II , ERe u f f v r t.' d Y1"' Fe t h c us . 0 i t h i.:3 t l' 5 t l ' qui pm l' n t a s 

c; uun ii s i j is elll \)picj' C{ l. 

DIn. M 1". 51 l'phc rd 
l't - ASTE - DIg, Dr . Hacu::> s e rlll cu'ln 
rz-.AE RO- DJR, Th , Gciss)( r 
]i .. EO-DIR . 1 r. J n11llso n 
J ~ ... AS T I Z -I n, :"''1 r . Ttl Y ill r 
T-:~S5L-DIR. Nlr. Downev 

Er nst Stuhlirt d '1' 

R - 55L-DIR, Dr. Bucher 

R-SSL-T. :,\ j ' , Hell r 
R - 5 S L - S , }'1 r,' G i t' r () \ ..... 
R.-S5L-P. '(... l r. Hcn~Lrl "e 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
WASHINGTON, D.C. 20546 

December 20, 1968 
IN REPLY REFER TO: RE 

Dr. William G. Johnson 
National Aeronautics and Space .Administration 
C~orge C. Marshall Space Flight Center 
;'<E.!·shall Space Flight Center, Alabama 35812 

Dear Bill : 

I appreciate your comments of December 4, 1968 on our change in the 
MSFC guidelines. We had the same worries at the time we made the 
changes and went through a period of soul searching before issuing 
them. Without going into all the details, I can assure you that we 
considered the factors you mentioned and feel the approach OART is 
taking will give center management the latitude to cope with local 
variables and needs. 

One of the concepts we emphasized in our deliberations is the L 
principal mode or feature of the centers' work under the Electronic 
Systems Program. ~is approach excludes a number of isolated work ' 1 
units supported, in the past, by Headquarters managers as elements in 
a program collage. It is my belief these are difficult to Justify (
and harder to manage from either a center or Headquarters viewpoint. 

In our judgment MSFC is pl8\Ying a major role in the Agency's large 
optics program. It is our intent to support and further this effort 
'-11 th research program author! ty under Electronic Systems. 

As you may know, OART is working on a research management system 
which has good possibilities of being integrated, in part, in the 
FY 1970 program. A major feature of the new system involves the use 
of Research Technology Objectives and Plans (RWP). ~ese are the 
equivalent of work statements which formalize the center-Headquarters 
program commitments and identify the role the center is performing in 
the OART program. The program changes in FY 1969 are in keeping with 
the prinCiples embodied in the proposed management system. 

Your interest and comments are appreCiated, and I trust this letter 
will give you an insight iJlto our plans and the CART management 
philosopby". 

CA.({-...........:.., -(~ . iJ..,. ./.(u_':v." .... t _ ~ •• " ......... _ 

h,.,. L ... ' ...... L r:,- ~-. 

471 1,1. C l~~-,-

n.),\ . h. ~-t:-. I] - 2" -," 

Sincerely yours, 

./I ~ {/l.':/' _t~C4.. ·~ 
7.'" 

F.J. Sullivan, Director 
Electronics and Control 



',J ',-. :f." l; atlk J. Sullivan 
<'; ( 1U(1 kill 
NaLioM&l Aero-nautic. and Dpace A dt-.r.iuistll'ation 
\~. ' a:shil~j:wm. I>. C. 2,0546 

DEC 4 1969 

/1,1; <;''1 , .. f."d ,f"r yO \l.l: c<)a;gid~t.'ation. a,r-t; t.W{) ta.sk ~~escriptio:o.sw l"G:rt'~ ..... 1122. 
::d d ,£o.rts prot::rogcd oy tll~ Canl.er in the area of optical and telescope 
te..::lUlolo!;y. C'r .. e is £01: the pX'o-;l .. \cnon of atl acti'V'tl mirror gylJt~m 
· .. /b.iC i·~ will be useu a.s all eler'.~_e'l'l:i: 'in a o<l:eadboard 'l'desGope SYlIl'tectJ.\ to 
:i.-:i c.waf~· and "tully pl'oblem~ potentia.lly as~ociateJ with usina la.r~o. 
active, di£ir~ct:ion Ih'ni~d optical ay8t~ms Ul space. The iieeQnd 1s 
for t.ll\~ p1'odttction of an Opt.ical .Fluu;re Soneor. This ie also planned 
as ail element o£ tile b1'e.adboare Tole.cope S),·atcm.. 

'!'h(~8e two ta.8k6, togeth~r with .:nodificationa of the Chrysler and 
P eT};,in • .F~lmer efforts alr~ady propo"ed. ~ill \.lse cOfl'lpletely the 
$4;:,0. 000 incr~a.6e in g~udcli.l').(l. to a total of $ 6 50. O{)O, il'). the 12.5-
2.2. " i.H~bl')r()gram cited in Y(.>U1· l'l.'l; e~')."l.orand .. lfr.l. of Odober b. 1·~6B. to 
Dr. von. BrAUll. Obl\f~ational a:u.i:nority in that subprogram wa.s in
e1'cased by $2.00. OOCo, t~ a l'evi6~d guic...elin() of $·~OO. 000 on October 
Z9. 19M;. 'the additional ~~~~50 , 000 a'U't:1:iQ:tity required to Cover the 
e!:fo rtIl;) describetl above ha.;; not 'ret b~C'n ' rect.'!ive4. 

I i'.av& been inform ally adviu,eci. o£ plans curre,ni:ly undcn: conaidel'ation 
to ).'ecluee zui(leli(~e6 in othezt Gubprogram 8 in a total amount 0.£ 
$Z3;; .000. 1 understand ~hat such reductioll s are being cOJ'l~i.del'ed 
pl"l:''ld pally !f;,r the purpo;aC) of tn#j.ldni~ availahle fu.nulo1 to covor the 
in<:'l'en.sett effOl·t planned 1..1'\ optical 'technology. W (l certainly recog
;:!i~e t."l.e importance of tho work in optic. and. if such reduction.s aI'''' 
required to earry out a proper pl"~~ratn. wo will rnake tho adjl.l.$t.tn(.mtEi 
required in the other areas. However, .. 8 you are aware. reductione 
in £u.nilin~ of. program .. wl1.ich tlu~ Cel.'Uer is conducting for OAB:r have 

~ 
I 
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I 
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l:1,r-,H\dr b~~l1 severt) b.ecau.e.e o! oV(l2'&.l1 asenc ' bud; t cut • and lu.i"th l' 

r"~,t.u¢tiOJla C0\11;l erioualy jeop3:r~~u OUJ' ~apabUi 1 • Qf COJlduc.tiu.~ 
balaJlceti pro~-)l'a" l. .. vhlch ~ff'iH'::tivel 'Y CO)l(rlbt.ltea to the attaln.1D~);'lt fit 
("A R~r .re$earcb <lbjocU.vea.. 'rhla i~H\ttGr of the Cent~r coutinuio.; to 
pat;Ucipate ac:ti'vely an -a.. broad. a, baa~ · a(j poa&i.bl i~ tne CART 
~~hH;tJ'(udc. :Pr~ ,arl.l' • a . I), "lie tudletc .. 4 t.o you 00. vel' 1 oec: ... 
4{~;;:r.Ui. a ':r~u.e,:r o£:: a1 cO~C:CJ'r. t~:l meJj I ~~U~ve strou~ly that patt!
~d~:;'iu;l"n in t'h~ pl'ograr:l i~ n~~ e~~' ~ .Jarl if we are ;;.) be $uf!lcLentl.,· 
v.1.'''r~vled;loable '0 .r-e dily and efi~etl\\ "ly pi'ly tho ~~vancec.t teel nolo,

a:ic ~~velQ'ped. 1"hereiet'e • . l u't'gc you. if it is at an ,pofu:lble to do II:)(). 

to l~r,ake availa.ble tn. adull'iona.l fundlng J'~'i.\,ilrcd for to. wor in op ic. 
\1,"i t't..10U c ltedw::la.;:: tho. .aupport t~l the oth;,r aubprogtrama. 

a ii:nc-; 
J'.s .ta'~d 

cc.: 
ll-AS- DIR. Mr. William. 

Sil\(:e~ely • 

Orlglnal 5igneCl S~ 
William G. Johnson 

William G. Johz:.aofl 

R .. ASTR- DIR. Dr. Ha eu.aser n'lann 
R..J:;O-R, ~ir. Milo. 

cc: 
Code RMS, Mr. Daisey 
Code RET, Mr. Meson 

-
(shown on courtesy copy only) 
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IN REP\. Y REnIt TO: I am 
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.. ! ' 

j ";·1 i," I:, 

.I. 
I ~'" ~ . 

TO : Director, Marshall Space Flight Center 

FROM z Director, Electronics and Control Division 
Office of Advanced ResearCh and TeChnology 

SUBJECT, : Optical. technology programs at MSFC 

MSFC has been instrumental. in providing excellent services in our 
Optical TeChnology, both in laser eommunication and in telescope 
work. In particular we have been very much pleased with the sUP.port 
MSFC has given us in the Optical. TeChnology Experiments Studies lOTES). 

As a result of the withdrawal. of AAP :fUnds from the Optical TeChnology 
programs, it has become necessary to restructure the 125-SRT program 
:fUnding plans in order to be able to continue what we consider 
important baseline projects. 

In order to eontinue this work on an austere baSiS, funds are being 
reprogrammed in the amount ot apprOximately $450 thousand trom other 
sources. $200 thousand will be forwarded immediately as an addition 
to your program 125 guideline and also as new program authority. The 

I . remainder of the $450 thousand will be sent as soon as possible. This 
will permit an immediate redirection of the two present definition 
contracts with Chrysler and Perkin-Elmer to achieve one definition 
eontraet eaCh for optical communieation and telescope teChnology. 
These contracts are intended to have approximately the same scope as 
the present definition eontracts and to result in reasonable options 
at several levels of cost, size, and weight with detailed plans for 
pursuing further 'WOrk in Phase B (including PAD's). 

Part of these :fUnds are also intended for an active opties development 
contract whiCh Will puSh the state of the art in active optiCS and at 
the same time both provide equipment for the MSFC optical. configuration 
simulator and aChieve a second qualified source in this difficult and 
~rtent field. 

.' . 

'.1 

• I 



Si :::lce this proerrun has been under-my i'or Sc;c.c tine U:J an A\P :pro,jed; 
i t is r cqucatcd J"n.~~~ the Smile tec:lllic~l und l>ro:.:;,r{.:;.:::rdr.g gCOUPG be 
r ctoined in the revised program to aosure no loss ot conJ~inu:.·t.y. 

·L · ~.G mr. ~;tcr hus been d1scussed by tele:PhQllC 'With Mr. Frank Will1ML1G 
o r WU' l.,:luJ.l S~o.ce 1:'J.1eht Center. 

~ ....... . , ....... . 
~", ... .j" . .. 

.. , . 

. ' . 

. Please check with Williams' Office to determine precisely what has been 
done and le~ me know. Also, prepa~e response' to Sullivan if required. 
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ROUTING SLIP 

AcnON 
MAIL CODE NAME 

APPROVAL 

CALL /III. 

E-R Mr. Bethay CONCUUENCE 

flU! 

INFORlMnON 

INVESTIGATI! AND ADVISE 

NOTE AND FORWARD 

NOn: AND RETUIIN 

PfR REQUEST 

PfR T1!LfPHONE CONVERSATION 

UCO_ENDAnoN 

SEE ME 

SIGNATURE 

Subject: Haeussermann's note of 3/3/69 - Supporting 
Research 

Woody: 

What we received in program authority for OART Code 
#125 in the years FY-66 through FY-69 are shown in 
Columns 1 through 5. 

There is no need for alarm on anyone's part as to OART 
sub-program code numbers and terminoloqy as it is all 
being converted to RTOP's. "Control Systems" and 
"Communications" were sub-program line items while 
"Telescope Technology" and "Optical Communications 
and Tracking" are new RTOP's. The current OART 
program and sub-program breaks are being eliminated. 
Although preliminary FY-70 b:!lcon guidelines are 
broken out by old sub-programs (Column 6), the tasks 

MAIL CODE NAME T1!L. NO. DATE 

NASA Form 26 JAN 08 PREVIOUS EDITIONS MAY BE USED. GPO : Itea 0 181-111 



· ~~L ~u,"l~ -f~u ~(l'1fl~ 
ROUTING SLlP~~ • CT 

MAIL CODE 
ACTION ~'"7TTIP 

NAME , .... p_ .. 
APPIIOVAL 

CALI. II*. 

CONCUllllENCE 

FILE 

INfORMATION 

INVISJlGATI AND ADVIse 

NOTE AND fOIIWARD 

NOTE AND IETUIN 

PEl IlEQlJEST 

PEl TB.UttONe CONVaSAnoN 

IIKOMMINDATION 

SEE II*. 

SlGNA1UtIE 

will be included in the new RTOP's (Column 7). Tasks 
that Marshall wishes to stress in "control systems" or 
"communications" may be placed within the preliminary 
RTOP break, or we may create and propose a new RTOP 
that these tasks will properly fit into. Since we will 
not submit our FY-70 requirements via #1122 (normally 
submitted in Mid March) but will submit them within 
the RTOP structure, we do not have clear cut require-
ments within the sub-program breaks to compare to 
Column 6. 

MAIL COOl! HAM!! TEL. NO. DATE 

E-R Paul W. Jones 3-1255 3/19/69 

NASA form 26 JAN 6. PIEVIOU5 EDm0N5 MAY IE useD. PO : ,til 0-11 . ... \11 



HISTORY 
OART ELECTRONICS SYSTEM (CODE #125) 

($ in Thousands) 
FY-66 FY-67 FY-68 FY-69 FY-70 -
Prog. Q) Prog.(£) Prog. Q) Reqm'ts <i) Prog. <2) Prel. C§) 
Auth. Auth. Auth. #1122 Auth. GIL 

Submittal 

Electronics Sy stem (125) 4408 4049 2655 3119 2180 12880 I 
125-17 Guidance Sy stems 1061 922 667 670 375 400 
125-19 Control Systems 332 243 143 195 0 0 
125-21 Communica tions 1055 1143 324 630 400 0 
125-22 Tracking & Dat a Qcq 609 445 457 430 680 1780 
125-23 Data Handling & Proc 476 464 389 420 285 250 
125-24 Instrumentation 580 485 401 524 340 350 
125-25 Electronics & Tech & Compnts 281 347 274 . 250 100 100 -...,... 

FY-70 CV 
Breakout of FY-70 Reguirements by RTOP GIL 

- - -
1. Guidance Sys. for Orbital Operation & Docking 400 
2. Telescoge Technology 900 
3. Optical Communications & Tracking 750 
4. Other items in Tracking & Data Acquisition Area 130 

(RTOP Title not specified) 
5. Items in Data Handling & Processing Area 250 

\ (RTOP Title not specified) 
6. Instrumentztion for Adv. Launch Environmental Test & Operations 350 
7 • Items in Electronics Techniques & Components 100 

(RTOP Title not specified) 
[? 880 I 

E-R I 3/19/69 



--- 3/3/69 

FY;' 70 OART FUNDING GUIDELINES -

SUMMARY 

------ . - .. -. - ~.~ .' .. -::-- - -- '_.' -CODE AERO ASTR COMP ME P&VE gUAL SSL TOTAL 
Space Power and Electric Propulsion 800 -120-26 - 100 100 

-27 50 - SO 
-33 200 100 300 
-34 350 

~.- - 350 .. 
"t"-" 
'" ' -.:""".. 

Nuclear Rockets -... ......... 1200 ' -. 
940 

I . ____ 

121-30 160 '" 100 1,200 , . ' , I, 

I 

S2ace Vehicle SIstema 31 530 
124-07 170 .. • - - 170 

-08 450 - 200l!:"· ,1,190 ,: . - , -- 1,840 
-09 .. - - SO '0 . .. 1,325 1,375 
-12 100 45 ' 145 . 

Electronics . -----~. -- , 2.880 I 

125-17 lOP 300 . , 400 , .. 
-19 ' ' . ! ~ ~ ! .. ' ~*' V 

I I' -:-.~ .......... - ~ ... - .\ 

-21'· ' .. ' . .. ~ ~ , 
-22 .. 1,780 1,780 
-23 SO 200 250 
-24 150 ISO SO 350 ' 
.25 • • 100 100 

Aer<?t:autics z SRT 620 
126-}4, 100 100-

-(;1 520 520 

Hum[ln Factors ;' 00 -127- :· 1 200 500 'l OO 

Chemi.cal Proj2u1sion l 2a 575 
128-31 175 1,800 

I 
1,975 

731-11 550 550 
-14 50 - 50 

, Bas ic Research 6:fO 
129-03 130 190 130 450 ' 

.04 50 160 210 

SUEersonic Tran8~ort 300 
720-03 300 ~OO 

TOTAL -.' t~t2b5 

''''' ja/(o "0 '. ;' \ ; .': .... 0" ' 'Uo . j,-" r I~O~- --:-:' I'd 



GEORGE C. MARSHALL SPACE FLIGHT CENTER 

HUNTSVILLE,ALABAMA 

Memorandum 

TO 

FROM 

Addressees 

Director, Experiments Office 
R .. EO-DIR 

'. DATE ' MAR "I EGg 

In reply refer to: 
R-EO-R-69-021 

SUBJECT Submission of FY 1970 Requirements for the OART, OSSA, OTDA and 
OMSF Supporting Research and Technology (SRT) and the Supporting 
Development (SD) Programs 

This memorandum transmits guidelines for use in completing your Research and 
Technology Resumes (Form 1122) for the FY 70 SRT and SD Programs. Enclosures 
1 t hrough 4 listed below provide specific guidelines for the programs sponsored 
by OART, OSSA, OTDA and OMSF respectively. You are requested to forward your 
Re. sl~arch and Technology Resumes to this office by March 21, 1969, to the 
a t tention of Mr. D. A. Arnold, R-EO-R, Room 700, Building 4200. Flease provide 
tlw original resumes with one copy of each and a 1 istaf the r'esumes in numer
ic .':! 1 sequence with your laboratory relative priority indicated. 

-..;-' 
A new system of documentation for research planning and management will be 
inlt iated in FY 1970 for the OART and OMSF (SD) programs while in the OSSA and 
OTDA areas the Research and Technology Resume (Form 1122) will continue to be 
the principle mode of documentation. The new 5;1stem being developed by OART, 
and modified by OMSF for the Supporting Development programs, will require 
"Research and Technology Objective and Plan" (RTOP) documents. These documents 
will be at a Task Area or higher level and will be the principle means of pro
pos ing and negotiating an area of research with the corresponding NASA Hea,dq1.larters 
Program Manager. the Research and Technology Resumes will continue to be the 
detail inter-center control documents and these Forms l122--wH-l also be fc:n"'m,<:trded
to NASA Headquarters for information purposes during the year as specific lr.1 ork 
i s initiated. Your assistance in reviewing and finalizing the RTOP's will be 
requested before submission to NASA Headquarters. A copy of the new documenta
t ion (RTOP) procedures is being forwarded to you for informatinon under separate 
cover, i.e., Research and Technology Management System Action Plan for Implemen
ta. t ion of the OART Program in F"l 70, Research and Technology Objective and Plan, 
and Instruction for preparing Research and Technology Objective and Plan. 

4 Ene: 

14 

I . FY-70 OART Program Guidelines 
;- FY-70 OSSA Program Guidelines 

FY-70 OIDA Program Guidelines 
FY-70 OMSF Program Guidelines 

pag, 2 

~Ill~ (.WI .. IW\ 
William G. ~Jo~ 



, Addressees: 
R-AERO-DIR, Dr. Geissler 
R-ASTR-DIR, Mr. Moore 
R-COMP-DIR, Dr. Hoelzer , 
R-ME-DIR, Dr. Siebel 
R-P&VE ... DIR, Mr. Heimburg 
R-QUAL-DIR, Mr. Grau 
R-SSL-DIR, Mr. Downey 

cc: 
R-AERO-T, Mr. Murphree 
R-ASTR-TA, Mr. Daussman 
R-ASTR-T, Dr. Decher 

' R-COMP-MP, Mr. Bean 
R-ME-M, Mr. Holland 
R-P&VE-R, Mr. Hill 
.R-QUAL-T, Mr. Davis 

",. 

R-SSL-C, Mr. Mathis J 



FY 1970 OART GUIDELINES ..... 
~ I l" 

.'/ , '/ 
.... ~~I 

The guidelines listed below are bas ed on the best information availabl e at the ''/ 
p re -;cnt t i.me and w:re obtained through conversation with the various OART HeClq
qWfl ·ters SRT managers. The official guidelines letter expected from OART b~" .. 
t he end of January has not been received. As stated in the cover memorandUm 
a new requirement for OART sponsored research in IT 70 will be the preparation 
of ~esearch and Technology Objective and Plan. (RTOP) documents. These RTOP's, 
whjch are to be specified by OART in individual "Request for RTOP", will be 
prepared and negotiated individually with the Headquarters Program Managers 
during the period extending through May. 

The Research and Technology Resumes (Form 1122) will provide basic information 
on a detail level during the preparation of the RTOP's, which will be at Task 
Area or higher level, and will also serve as the work implementation document 
fo r the Center. Also information copies of the Form 1122 are required by OART 
He.:1dqu:uters when specific work is started by the Center. 

Your Research and Technology Resumes should include all New, Change, Complete 
or Terminated items as in previous years, however, in your final analysis par
ticular attention should be given to new work to assure that it will be com
patible to one of the RTOP areas listed below. It is requested that the lab
oratory as sign a relative priority number to each Form 1122 within a sub
prog ram ~f FY-70 . funds are required. Priorities may be omitted if no funds 
arc reques ted. Your submission of requirements for IT 70 should be limited 
to "over-p rogramming" of 10% of the stated guidelines for each sub-program. 
Spec ific funding guidelines for your laboratory are listed on the attached 
sheet entitled "FY-70 Funding · Guidelines/Remarks". Also listed are the total 
guidelines for MSFC in each program and sub-program. 

Specific comments relative to the various programs sponsored by OART are 
given below. Remarks pertinent to an individual laboratoxy are made on 
the attachment. 

120 . Space Power & Electric Propulsion System, SRT 

Enc. 1 

For planning purposes assume an increase in funding as indicated by 
guidelines. However, the probability of the scope of this program 
being larger than, last year's 200K has not been est~blished. It is 
presently anticipated that emphasis will continue to be given to 
the areas of ~hemical power generation and power distribution and 
control. New starts should concentrate on problems associated with 
the development of large solaT arrays and orientation drive systems. 
Specific information on RTOP's that are to be requested of this 
Center in the 120 Program is not yet available. 



121 

-2-

Nuclear Rocket Systems, SRT 

The Code 121 funding level is estimated to be approximately t he same 
as FY 69 with some" possible increase to a minimum of 1. 2M. Research 
proposed should encompass work to be performed in the following Task 
Areas which have estimated funding as indicated. We anticipate re
ceiving requests for RTOP's in the following areas: 

a. Radiation Effects on Materials and Dos.imetry (90K) 

b. Nuclear Propellant Heatin& and Stratification (850K) 

c. Evaluation of Rad i ation Res i stence of Materials and Equ ip
ment in Existent Vehicle Stage Systems in a Nuclear Envir
onment (90K) 

d. Study to Deter mine t he Dual Use of a Nuclear Engine- Powl~r 
Generation Capab j] ity (70K) 

12/1 Space Vehicle Systems, SRT 

The overall effort in th i s research area will continue at approxi
mate ly the same level as in FY 1969 with' minor adjustments at the 
s ub-program level. The anticipated funding for FY 1970 is 3.53M 
A discussion by sub-program follows. 

124-07 Space Vehicle Aero·thermodynamics 

The work in this sub-program wi ll be a continuation of the 
effort in FY 1969 with a slight reduct i on due to restri.cted 
funding. This effort i s anticipated to be funded at l70K 
and we expect to receive one RTOP for this sub-program: 

. a. Aerothermodynamic Problems of Launch Vehicles (170K) 

124-08 Space Vehi cle St ructures 

This work will be the continuation to two well established areas 
in cryoge.nic storage and high frequency dynamics and the devel- ,.,~, 
opment of two new structures areas related to the low',cost 1aunc~)/ 
vehicle and the integral launch and recoverable vehicle. Our ,.:;: 
continuing research i n this sub-program which is not in the high 
frequency dynamics or cry genic storage areas must be reorient~d 
to support the new low cost and reusable type vehicle structures 
areas. This research effort is expected to be funded at 1.84M 
and we anticipate requests for the following RTOP's: 

a. High Frequency Launch Dynamics (Engine Noise) (600K) 

b. Cryogenic Storage (700K) 

c. Low Cost Expendable Launch Vehicle Structures (270K) 

d. Integral Launch and Reusable Vehicle Structures (270K) 



• • 

124-09 Space Environmental Factors 

Research efforts in this sub-program will experience a decline 
as compared to FY 1969. The work in "FLuid Behavior in Low g" 
is to be transferred to and funded by the 124-08 sub-program. 
Also the work on thermal similitude is to be transferred to MSC. 
We expect the funding for this research area to be 1.375M and 
anticipate requests for the following RTOP's: 

a. Space Radiation Shielding and Dosimetry (650K) 

b. Ground Based Meteor Observations (lOOK) 

c. Meteoroid impact and Protection (l50K) 

d. Space Vehicle Thermal Control (425K) Note - any con
tamination work is to be included in this area. 

124-12 Space Vehicle Design Criteria 

The work in this sub-program will be a continuation of the prior 
year effort ~ &.nd the resumption of work on a materials data hand
book produced under contracts with Syracuse University during the 
1965-66 period. The total funding support expected in this area 
is 145K and we anticipate requests for the £61~owifig RTOP's: 

a. Structur~s Design Criteria (45K) 
-/-' 

b. Environment Criteria (lOOK) 

125 Electronics, SRT 

The principal change in this research area will be the major emphasis 
being placed on the optical technology work. A corresponding increase 
in funding support is noted for this area, however, it is also notj~d 
that all support in the control systems and the communications are,l,'I:~ 

has been removed. We expect the FY 70 funding supp~ to be 2.88H 
which is an overall increase compared to the prior year funding. The 
following four RTOP's have been identified and listed below with th ree 
other areas without specific titles: ~ 

a. Guidance Systems for Orbital Operations and Docking (400K) 

h. Telescope Technology (900K) 

c. Optical Communication and Tracking (750K) 

d. Other items in Tracking and Data Acquisition Area 
(RTOP title not specified) (130K) 

e. Items in Data Handling and Processing area (RTOP Title 
not specified) (250K) 
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f. Instrumentation for Advanced Launch Environmental 
Test and Operations (350K) 

g. Items in Electronics Techniques and ~Components 
(RTOP Ti.tUe not specified) (lOOK) 

Aeronautics, SRT 

This research will be a continuation or our previous effort in :noise 
fstudies, instrumentation for Clear Air Turbulence (CAT) utilizing 
cross-beam and las~r doppler techniques, and also the analysis of 
atmospheric turbulence from FPS-16 Radar/Jimsphere dat~ A new re
search area will be to develop fabrication and inspection techniques 
for composite structures. The funding support for this area is ex
pected to be 620K and we anticipate requests for the following RTOP's: 

a. Composites- j (lOOK) 

b. Operating Environment Instrumentation (520K) 

127 Human Factor Systems/Man-Systems Integration 

128/731 

During FY 70 we anticipate an increased effort in the Human Factors 
research area. In addition to our current efforts work will be di
rected towards the development of criteria and habitability guide
lines for space stations. Our estimated funding support will be 
approximately 700K as compared to 400K experienced last fiscal year. 
We expect .to receive three requests for RTOP's in the following 
areas: 

a. Habitability Guidelines and Criteria for Space Stations 
(200K) 

b. Maintenance and Assembly of Space Vehicles in Orbit 
(300K) 

c. Man-Machine Criteria for Lunar Surface Mohi1i~y 
Vehicles (200K) 

Chemical Propulsion 

The Code 128 funding level is estimated to be approximately the same 
as that of the current fiscal year. Research proposed should encompass 
work to be performed in the areas listed below. We anticipate receiv
ing requests for RTOP's in the following areas with estimated funding 
as indicated: 

a. Technology Identification and Test Measul'ements (lOOK) 

b. Liquid Rocket Thrust Chamber and Injector Design (450K) 

c. Feed Systems and Engine Accessories: (Thurbopump feed 
system components; Thrust vector / control (lVC); Mater
ial application and component fabrication; 'Valves and 
controller~ ~e8surized Feed System components) (450K) 

I" I 
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d. Propellant Properties and Perfonnance (300K) 

e. Combustion and Ignition (475K) 

f. Heat Transfer and Fluid Flow Processes (200K) 

The Code 731 funding level is estimated to be approximately the 
same as for FY 69. Effort proposed should encompass work in the 
followingsu~program area with estimated funding as indicated. 
We anticipa~e receiving one RTOP request in this -Sup-program as 
follows: 

a. Hydrog'en-oxygen Launch vehicle Engine System (600K) 

129 Research, SRT 

Effort in this area will continue to be directed towards material 
research and applied mathematics research. The funding support is 
expected to be 660K which is a slight decrease when compared to the 
prior fiscal year funding . We anticipate requests for RTOP's in the 
following areas: 

a. Light Alloys (SOK) ,. 

b. Properties of Materials for Electronic Applications (25K) 

c. Extraterrestrial Materials (60K) 

d. Advanced Forming . and Proc.essing '· ,(130K) 

e. Polymers (llOK) 

f. Orbit Optimal Control and Data An~~ysi9 (2 10K) 

g. Surface Physics and Chemistry (45K) 

720 Supersonic Transport 

Research in this area will be a continuation of the effort funded 
and initiated in FY 1968 for the evaluation of polymeric sealant 
materials for advancea aerospace vehicles. We expect to receive 
300K in FY 1970 to continue this work and anticipate one request 
for an RTOP as listed below: 

a. Non-structural Polymeric Material Applications (300K) 
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FY-70 OSSA GUIDELINES 

rile OSSA Program Submission for FY- 70 should generally be in accordance 
"~ I , i, :; tr uctions relative to the OART Program Submission with only a fetl7 

I'~ «.!ep t ions. 

lch l ~ b oratory is requested to indicate the priority of their resumes at 
he wOl~k unit level within each program element. 

, ,.'/ 
,,,/ 

'I' '\",/ 
r 

1\1: this time, there is no funding limitation or limit to the number of 
,.,.'/ 

I.,ork units that would be acceptable for review by this office. However , 'i 't 
s hould be noted that OSSA follows the practice of approving funding on a-"'" 
work unit by work unit basis. Moreover, new proposed studies for FY-70 
s hould be of ' high scientific worth and be oriented toward providing infor
mation of specific interest to the program elements with OSSA. 

For your convenience in formulating new work unit proposals for FY-70, the 
foll owing brief description of activities within OSSA is provided for your 
r eview: 

PROGRAM 160 - SPACE APPLICATIONS 

The Space Applications Program, consists of the following areas of 
lctivity: 

Space Applications, SRT 
Navigation 

, " 

Navigation/Traffic Control 
Data Collection Systems 

Communications 
Advanced Passive Satellites 
Small Terminal Multiple Access 
Broadcast Satellites 
Deep Space Communications 
Frequency Utilization 

Geodesy 
Geodetic Spacecraft Technology 
Requirements and Applications for Geodetic 

spacecraft Techniques 
Manned Geodetic System Studies 
Advanced Geodetic Systems and Technology 

Meteorology 
Synchronous Meteorological Satellite Systems 

Development 
Reserved 

'_Met~o~.Q.ilo&.icaLSensor Requ-i~ellt.~ _ and Eva!~atJ_0!l ' 
~ Meteorological Satellite Components and Syste..!!L __ . 

Development 



Advanced Systems and Components 
~plications Technology 

ATS Control Systems 
Spacecraft and Capsule System Development 

Earth Resources 

-2-

Discipl inary Program Definition-and Data Ana lytd.s 
Capability 

Airborne and Ground Data Acquisition --.... 
Interdisciplinary Instrumentation Feasibil ity 

Research 
System Support 

Present planning assumes 350K for work underway to be continued. 

PROGRAM 180 - LAUNCH VEHICLES 

The Launch Vehicle and Propulsion Program is interested in ' SR&T work involving 
general applications to future vehicle developments in the area of unmann.ed 
missions. Examples of potential work units acceptable for consideration by 
this program would include advanced studies and data inputs to advanced studies. 

, I~S program office will negotiate guidelines for our Center on the basis of 
I 'oposed work submitted. 

LUNAR AND PLANETARY PROGRAM 

" 'e Lunary and Planetary Program areas of activity involve the observation 
d unmanned exploration of the Moon, planets, asteroids and the development 

<' associated spacecraft. Areas of interest are divided into SRT for Sciences 
(I')d Advanced., Technical Development. 

:5 - SR&T: Science 

('pO $('d work units appropriate for thi.s program may include space chemis try, 
1nr physics, planetology, and planetary atmospheres - to name a few repr:e-

1-\'nt.:ltive examples. 

I resent planning assumes that 25K will be available to continue work undel:'~yay. 

186 - SR&T: Advanced Technical Development 

1, i tlw pas t few years, this Center hag participated in this program to b.elp 
Ivp leril ization problems assoc iat ed with development of a typical lander 

',.,,([: I t is bel ieved that funding for this area will be difficult to 
,tai.n for FY-70. ' 

" 

PROGRAM 188 - PHYSICS AND ASTRONOMY 

'[ be Physics and Astronomy Program is concerned with the development and 
vperation of spacecraft such as Explorers and Pioneers; and orbiting astro~ 

...-,I" •• " ~ 

namical, geophysical and solar observatories. 
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~, &1' w:i lh in this program is generally conr.erned with the observation of 
. ,'11 er ob jects, and the scientific disciplinesof Astronomy, Ionospheric 

I ,:.l tlIOphysics, Fields and Part icles, and Solar Physics. 

<2;; l' n l p lanning assumes that adequate support will be provided for con-
11. at io n of work presently underway and for appropriate new starts. Our 

ltest <~ llide1ines are for 777K. 

PROGRAM 191 - PLANETARY QUARANTINE 

'j lH~ Bios cience Programs Division involves investigations pertaining to 
,'bi 01 ".IY (extraterrestrial l ife), planetary quarantine (control of COll

"i, ., ,.n), and biology (environmental, behavioral , and physical). 

i..; J) ; .J ision of OSSA has been receptive to work unit proposals from MSFC 
" Lch are generally oriented toward sterilization technology with regard 
tf) protecting a spacecraft from contamination at the time of manufa'Cture 
(L'eduction of the biological load) and protection of the spacecraft after 
l 11 'at sterilization up to and including launch and separation. r 

Peesent planning assumes that l50K will be .available to continue this 
years work and for new starts that may be formulated. 



-FY-70 OTDA GUIDELINES .. ' 

Tl f' Office of Tracking and Data Acquisition has indicated general approval 
of the direction which FY-69 SRT tasks have taken with their emphasis on 
t ~lemetry data transmission techniques and on-board data handling equip-
ml' :lt. In addition, OTDA has specified that studies of the cost effective
nes s of applying new techniques to meet support needs may be included in ,our 
SH'I' effort. For example, as part of the FY-69 work unit: Wideband data 
Transmission (150-22-17-16), a trade-off study of alternatives should bE! con
s i d.ered if such a study appears to offer aid in planning and-lowering imple ... 
mentation costs. \ 

--As in the past, preparation of OnDA Program Submission for FY-70 should 
give first priority to effort direct ly related to flight mission support. 
OrDA has indicated increased interest in the optics area, especially as 
regards optical communication and tracKing in space. This fact should be 
t aken into account. 

FY-70 support guidelines for the OTDA R&D POP 69-1 are tantatively set at 
$400K, (ASTR). '--

., 

Ene. 3 
,- '" ", ~ 



FYl970 OMSF GUIDELINES 
(Supporting Development) 

l~e FYl970 Supporting Development Program will be oriented toward the 
development of prototype hardware that will support the space station, a 

, I 

space shut t le, and a lunar base. The work should be directed towards those 
systems and components proven feasible by the OART Program and which will attain 

' fligh t status in the three major areas listed above in approximately five years. 
Direc t support of main line , programs will not be provided by Supporting Devel
opment , including the continuation of the J-2S engine work. 

The new documentation and management system utilizing the Research and 
Technology Objective and Plan (RTOP) being developed by OART will be adopted by 
OMSF for the Supporting Development Program with some 'modifications. Individual 
written requests for RTOP's specifying objectives, approach, related activity, 
and funding estimates, as provided by OART, will not be prepared by OMSF. How
ever, a listing of suggested RTOP areas and funding estimates has been provided 
and is shown below with a total funding level of 7.0M: 

01 Structures. (7S0K) 
02 Thermal Control. (2S0K) 
03 Propulsion. (1,2S0K) 
05 Electric Power. (l,OOOK) 
06 Life Support. (750K) 
08 Stabilization and Control. (500K) 
09 Abort and Safety. (2S0K) 
10 Guidance and Navigation. (7S0K) 
13 Instrumentation. (2S0K) 
21 Manufacturing and Inspection. (750K) 
33 Information Management Systems (SOOK) 

The Research and Technology Resumes currently being prepared should update 
our curren t program documentation and, where possible, be directed towards one 
of the potential RTOP areas above. Hence, particular attention should be given 
ne"toJ' 1.lork. Some consideration will be given in FY70 to "carryover" work from the 
904 and 905 ar eas, however, this should be kept to a minimulT! since only tho_se 
case i': requir ing small amounts of addi tional r es ources to complete the work during 
Fy70 wi ll be considered. 

~ ... ' 

' ~e overall Supporting Development requirements which we may propose to OMSF 
Headquar ters wi ll be SO% over the 7.0M guideline. This is a considerable i ncrease 
over our FY69 f unding experience in view of the removal of J-2S requirements. 

Individual funding estimates by Laboratory will not be made at this time 
sinc e it is ant i cipated that our continuing program will be considerably less t han 
t he i"Y70 guidelines with the 50% flex i bility. Attached is a revised coding sheet 
f or t he 908 Advanced Manned Missions Program. 

Enc 4 , ' 
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!:HJE~~lN~ WIT_U Ar)_~.}~~)l~~}~_ P}p.z~.Q~~r:;~::.. A rne cLil1g \,'ill! /\ i r Force 
pc r sonnd ha::; been sel for " ._ e ll 10-12, al MDi\.C-·ED (S l. L oui s ) . The 
purpose i s t o __ di scuss Gemini. l' (j'.1ipn1t:nt usage for A/\ P ;H <:, 11 s i tes ~llcl 

to a tt c tT1pt t o re so l ve any c onflicts on j oi nt. use c q uipnlcnt. Furth e r, 
we hav(' agn~t~ c1 to discu ss configurat i on control and l <..)g i st i cs support. 
The nlcc lillg 'will b e a tlended by the three C en ters invol ved and altend ·· 
ancc w ill be limi ted . \,/ .. .-,. 

E XPEHlJ\U.:NT DE VELOPj'vIENT (,: INTEGRATJO N IvfANAGEMENT : \Ve 
dis cussed \\ ith lvISe the problcllls and )" ecom rne n clec1 solutions asso-

cia Lc d \\" i lh ex p c ri mcn lc1 0 v e 10 prnent a nc1 in tc gra ("ion lna nage rn c nt . 
A gl' CC lncn t \ 1..;<1 s reached on combining cleve 10 pnlent and i nte g r at.i 011 

rnc:ctings , r eview material and ac ti v iti es , and types of revi C'\-vs r equi r ed . 

Agrcen1en t. waf; not rea ch e d on ~.S)l"nbi ning th e E x peritll.ent In teg r atio]t 
Requir eil.lcn t s ])oc'ument (EJHD) and Exp c rin,cnt R equiremcnt s DO Cl1mcnt 

( En.D) as we proposed. Both d ocume nts contain cxpeL- i rnenl an d inte gra 
t i on requ j )'ements and a rc b e ing pr epa r e d by Marlin. A probl c rn e xists 

i n t ba t ,th e c1 nta in each are not a h vays in agreement. This subject will 
be d iscusr;ed fur·ther a t 1',TASA H eadqua rters during the Expe rim ents 
l-V1allci gement Me e Ling ne x t week . I .. ". .... ·· 

Cr{}:::V{ __ ~I~~~!.QL': __ B..~~:~.~.L~l\L..:. .. Th e re now appears t o be a fj rm r e quj r e 
m ent t o hold an j ntcg r a t ed MDA/ANI Cr e w S t a tion Revi ew in Jul y 1969 . 
There ,1 re some'J.:-;qui rl'tncn ts which n~us t be firrned up re ga rding th e 
con fi g ul'a lion and d e 2p'e,,~ of fide Ij ty r eguir e o. . Infor nna 1 cli s cus s ions were 
h eld b e L\v e en this oUice and MSC repres en tat ives on JEo~ ebrua. r y 2 6 . A 
m ecLillg i s sche c1ul~d [or M a rch 12 , a t MDAC - ED to 'resolve the ope n 

item· · 'v"'~w 

A POLLO TE1~~~_C;:2E}~-:: ~i(2."Q!.:!_T l~ TM)..:. IN e ha ve in.itia ted the change t o 
. . incorpora Lc the mova.bl e l\1echanica l Crosshai rs ( m .e<c h anica l r e tjcl e 

systelll ) in th e H ·-Alpha Tele-scopes in accordancE! ,v-ji, h Dr . Tousey ' s • 
. r eqnir emcn ts . ~ I h ave had severa l cIT~~~l ~ ';j~n~ ,vith D r . Tou~~ y o ve;' ........ ,. 

t he pas !. coupl e: of weeks and fee l h e is satisfitCcl MSF C b as and will 
i nte rface with th e PI ' s r equi1' 2tYlC-iJfs"Tn 'a l; obj e-ctivc m<lnncr . Dl' " 

' St~~h 'J~l1g c r and I have kept i. n lO{lCh on this ii1 orde r tuo keep a nnifi e d 
".-

_ C enter posture . ~/ 

~ TM A_C;::9]LTSI}}O~L§U~~ . ..§J:2~.~~!..R _~!?'!3_~ The A Ti\'1 1 cquisition S un Senso r 
C ritic a l D e sign Rc vi c\"'/ (CDF ) was successfully conll p1c· t c d on Fcbruary 
2 0 , a t 133 11 Broth ej· s . Th e desi~;n and d ocun1cntatio,:rl was shown t o b e 
i n good sha p e . The contJ?C LOr was directed to pro.c cec1 with fabr i cat io n 
of fl ight: hardwa)'c which wi II b c' d e l i ve r eel in /\ uguslt 1969 . \, / 
ATM CQ1'T"I130~~~_D_!]L~P.:~'. Y C~6d~L'y}BrLt',..I IO~ J'If:S-.::r S : A s part o f 
the A Tl\1 C &'D development, Mar t.i n/Lelldix are b'_li1l.c1ing a C 8.· D v ib ra 
t ion u nit for t e sL purposes . The upt>cr portion of tbe conso l e b as b ee n 
c omplet e d and i s cur r ently u11derg0~ng test s . The t ,ota l con s ol e will l)c 

co rr1pl c t e d and i:l t es t la t. e lll.:.':t mOl~ t;l. 'Nc eX[Ject tJhe tests to det errni ne. 
if c er ta i n c:ot11poncnLs on the hcc of tbe cOllsolc·\.v ill1l h ave to b e isolated' 

t o redu ce vi bra t i o n l r.:vc l~ . 
\ / 
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E'-l_ ~~~.S~.i~~J~_ -' Uiuing prclIlo c: ificatioll and chccko Llt of engine (lOS l 
c:d .lvlAF , ~l.ppru.:- : inlal(:lr :;;cc of ltydl' o.-ca)'bul~ fluid \\'as fOl. 'nd in th e 
f uel ovc:rboJl'C1 c1 .r Zlin JillC' . Tn order Lo aSSll1'l' that no fu(~] had gone 
p DsL th e illL c l'l'J1cdiaLe t Ul' b opmnp seal, tl (~ i nLel'nlecl iatc seal purg 

wa s tu rned on and ,.>amp l es of Lhe GN2 fr om. th c .LOX overboard 
d rain l ine \','e1'e t,,11\. cn . Analysis of the samples i ndica t ed a hydro
c a rb on c on t ent of a p pl'oxi rnclLely 40 parts per. miJlion (ppnl ). S ince 
Lhi~; i s th e fi rsL ti nlc such a l es t h as b een conducLed, we are noL 
Sllr e h ow t o i.nterpret Lh e r esl1lts . C onsequcnUy, Lwo oLher engines , 
6077 and 60 8 1, were tc::sted in a s ir:n. ila r rnanner . Th ese sarnples 
h ael bydr o- c arbon co n t en t of over 40 pprn and II pp m., r es p ec tively. 
Inve s tiga tio ns are conLinuing ctt lV1icbouc1 a. nc1 Ro cketd yn e t o d e t e nnin c 
if ibis i s a no rrna l conditi on. \.. ... , 

At th e rcqlws t of th e. S - IC Offic e, engine s y :-i t em Le s ti ng of 
S _. Ie s e r v 0 ac t u a t 0 l' S h as b ee n in i t i C\ [c d a L R J':: T Son apr j 0 r i t Y b as is . 
The se t ests are a p,::..r l: of the 10r1"na1 qu a .1ifi ca ti.o n prog r am l or 
cha ng Cf:: whi d.l l' e1'no' oe d all s t r (' s S cor r os ion sus c C pti bl C 111 a t c ri. a l 
iI'oln th e l'vloo g and th e I!ycL:aulic Research servoacllla Lo rs ~ T ef;ting 
on two ac tua LOl'S fr orn each y endor is sc})edulecl f oy con1p l .bon b y 
M.a y 1, 1 969. Tb.is testing i s being accomplisbed within th e: fl' ame ·· 
work oJ the c.xjs~ing Operati ona l and Flig ht Suppor t Prograrn a t no 

addibonal co st . \/ 

J-2 ENGI NE - O n Fcbl'uary 20, a J.· 2 LOX pllrn.p t es t on MSFCls 

I'Bobta il" stand \'as prelnal'urely t ern1ir!.a t ed w he n an abnorn1al 
condition was detected by a _bearing l enlpeJ:atl1re cUloff lllca Sllre-

,, 111 ent. This t e st \ \'J,S a pul s ing lest. in supp o rt of the AS-503 oscilla tion 
inve s tigation. Pr ess ure pul ses \\'C 1'e being il1d~lCed by op ening and 
clo s i. ng a bleed valve i n the inlet duct at 1-1 to 20 cps while th e pump 
\vas driven by a slav e gas generato r. Di sasscrnbly of the pump 
r evea l ed a fai.lur e of Lh e thru s t b ea ring ' inner r ac e. This p e 1'lniLtcd 
the entire LL1.l'bine \vhecl, pLlnlp shaH, ilnpeller a~Hl induc.er a ss ernbly 
to ~love up\v({rd a pproxima t e ly 3/8 j nch, call ~:ing the tln-bine \\'hec1 

t o rub agai.nst th e shaft seal rc::lainer llut and' the t ur bine noz z l e 
as sembly, The fctihn e analy sis h as not yeL established the cause 
of lhe failLne ; ho\<.'cver , it j s n o t attributed t o the pulse t es ting as 
the i. nduced l oads and accu lllu l ated dL11'aLion wel-e ,~;cJl b e l o\\' 
p reviously expe rie nced levels, MaterjaJs analys i s at MSFC did not 
d etect any rnate ria l £1<3.\\ '5 iE the bea rin g r acc . The I>\'ear ring" on 
th e di sc h a r ge side of the impell er h ad e:-,::cessiye cleara n ce . 
COlise;qllC'ntly , excessive a xia l force may ~l ave b een a p p li ed to lhe ' 

b ack s i de of the i.mpdJer,thll s o~'erloading th e b ear i ng ., I nspecti.on 
r e co rds ene be ing checked to d e t ermi.ne i f the cxcessi\'c c} ca r2.l1Ce 
exis t cc1 bCCa~lSE' of hc:rd\\'are tole r a ; .... c:e Ya2: i,c'. ti.ons or if it rC's~dtcd 

hot·n th e f (l ihue itself. \ .... '. 
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NOTES 3 - 3- 69 Downe y 

1. G- 1 SOIL MECHANICS INVES TIGA TrONS: The 8 cience and 
Applications Directorate of MSC has submitted to the Lunar 
Exploration Office, NASA Headquarters, an In'lplementation Plan 
covering the soil mechanics investigations to be perfonned during 
the first (G- 1) lunar landing Inission. The plan indicates a soil 
mechanics science team with Dr. Costes (MSFC/S8L) as team leader, 

--and Professor J. K Mitchell (University of California, Berkeley), 
Dr. W. D. Carrier (MSC), and Professor R. F. Scott (C alifornia 
Institute of Technology) as members. 

2. CONTAMINA TION EXPERIMENTS: A S;:rew Review Meeting 
covering the contamination experiments T-027 (sample array and 
photometer - MSFC) and T-025 (coronagraph - MSC) was held at 
McDonnell on February 20. These experiments are scheduled for 
the AAP- 2 mission. The review went very smoothly. Astronaut 
McCandless provided comments on handling and operation of the 
experiments. 

The Apollo Applications Program. Office has requested us to 
investigate incorporating certain other experiments as a part of 
T - 027. Martin, the contractor on T - 027, was asked to do a two-week 
study to inve stigate the impact of adding 5-063 (airglow experilnent), 
S - 073 (gegens chein-zodiacal light experiment) and S- 149 (micro
meteoroid experiment ) to the T- 027 hardware and operations. .The 
results of this two-week effort were presented to Dr. Lundholm of 
the AAP office in MSF. ~ He ,appeared to be quite impressed with the 
approaches presente d. However, in order to meet T-027 schedules, 
the price tag is quite high- -on the orde r of $900, 000. We have been 
asked to project quarterly funding requirements for Dr. Lundholm, 
nonetheless. Should any changes be directed for T-027, it will be 
highly desirable, if not essential, to conduct the qualification test -
prograITl at Martin. The sample c:rray can be qualifie d here, as 
planned . \ ,,,,-'"" 

II 

3. SUPPORT FOR ATM EXPERIMENT 8-052: At the request of 
Dr. Gordon Newkirk, the polarizer element fo~ the High Altitude 
Observatory ATM experiITlent was therITlally and v acuum tested at 
150 0 C for 24 hour s. Optical propertie s proved s atisiactory both 
before and after testing. \,-' 

f 



NOTES 3/3/69 GEISSLER 

1. Un~e ... Ba~.io.lJLU<~_~~~~U'm Cj).~~, of .lAP's Lc,_C£U!l'ol..!!!..G1nes 
(R .. tm): Re~ent m asurem-cnts by r SC in the jet of the R .. 4n~~gine revealed con
siderab1e 'differences between ca,lcula.ted and measured pitot pressure profiles. 
We believe the .~ifferences come from an uneven fuel/oxidizer ratio across the 
combustion 'charnbe:q 'in fact. ve could m!l.ke the profiles match by playing with the 
mixture ra.tio distribution. The uneven mixture is presumably caused by the 
coarse ,injector design with its fC'Yr orifices, and cy the fuel film cooling of 

. the che.ober walls. ' J'he_ d,iscovery has two, i mplicat ions : ( a ) Our , calculated, 
.J.f7!-.. plur.es , ( for i mpineement forces. heating. and contamination) ~ecome less 
tru~tJlor·thy. unless 'We can incorporate an empirical mixture ratio correction. 
(tiT Mod'el, experiments like the recent "GrUll1!l1an Shock Tunnel Tests" b ecome, 
somewhat questionable e.s sources of design data, unless the model simulates also 
'this roixtm'e retia profile. Grumman's test approach uses premixed fuel and oxi"
dizer, and has thus no chance to achieve this. Ow~ test approach. an extension 
of our Short Duration Base Heating Method, uses separate fuel and oxidiZer tubes 
and ha.s thus a chs.nce. V 
2. Presentati9Jl on Grotmd 'Hi!.1d Re;s~a~ Effort§..: Dr. H. Panofsky. Penn State 
University, end Dr . G. McVehil, Cornell Aeronautical Laboratory, presented the 
reoults of their resea.rch work on Ce.:pe Kennedy ground 'rinds to representatives 
of AERO, ASTROHAUTICS i ASTRIONICS, and other l aboratories. Attendees vTere also 
from ~O and local contractors . Their work is sponsored by our Aerospace Environ
ment Division under the direction of Mr. G. FS,chtl who also presented some results 
of his research on spectral nature of turbulence. Dr. Panofsky is an international 
a.uthority on atmospheric turbulence and feels we have an excellent research 
program plan and tho.t our tOv7er facility at KSC is one of the best in the world • 
. 'J'!le research results to date have contributed significantly to recent improve
.ments in our description of ground winds for use in the various engineering stu.-
dies of MSFC and other agencies. Some previous notions of the scientific com
munity On the structure of turbulence in the 10v1er boundary layer are being 
restudie as a result of our research efforts. Our team approach. wbich includes 
in-house r esearch in conjunction with appropriate ~liversity and industrial groupst 
appears to provide optimum results and support of MSFC's engineering interests . I,r""'--
3. AS.;:5.Q.3_§~acecrp..f.~ ... Se'Pal'ati;,£!J} During the Apollo 8 rnission there was a 
problem with the normal CS·! evasive maneuver not giving adequate separation 
from the S-IVB. Originally t there ~I'El.S specula,tion from ~.sC that there was some 
impulse from the S-IVB caus ing the problem. ,Preliminary analysis by MSC now 
indicates that the problem was caused by an incorrect spacecraft attitude 'during 
a "null tl burn vmich was to cancel out the separation velocity and allC'..; station 

'keeping with the S-IVB. The spacecraft was at a 140 deg pitch attitude instead 
.... of.,the planned, 180 deg. , The reason for the error is not known. , The subsequent 
evasive maneuver then put the spacecraft back essentially in line with the 
S-IVB instead of off to the side as intended. The unscheduled second evasive 
maneuver 0 f 8 fps l ater moved the spacecraft safely away from the S-IVB. V 

~c· 
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NOTES 3-3-69 GRAU f } .;. 1 _ _ 
.... -- ~/:J . 

1. !tAR QUALITY ASSURANCE AUDIT: The debriefing for the quality 
assurance audit Hhich OHSF (MAR) ran at NSFC and the field 

'sites from November 1968 through January 1969, was held 
February 19, 1969, in the presence of Mr~ George White (MAR) 
and Dr . Rees. The presentation was made by Mr. George Eriksen 
(George. Whi t ,e 's depu ty who ",,\las cha irman of the audi t ) • Of the 

·approximately 60 findings and 20 obs ervations (a finding being 
adiscrep~ncy, and an observation a suggestion o~ recommendation) 

.... -- -. . 
we ha've" closed to date 30 'findings and 18 observations. Since a 
sizeable quantity of the findings requir ing corrective action, 
predominately in the documentation and procedure area, have 
already been worked on for some time, I expect to have closed 
most of the remaining items by July 1, 1969. The main exception 
will be preparation and publication of an overall MSFC Quality 
and Reli~bility Assurance plan for which , due to the required 
coordination , September 1969 has been established as the target 
date . A final count can only be given after receipt of the 
offici~l audit report. To the credit of the chairman and his 

-~~ai~ team, I would like to mention that the audit was conducted 
. r .. ~·.-·.~ ... - . ~ 

i n a fair, impartial, and constructive manner. The cooperation 
<'''o f ''al l parties involved in MSFC, under the chairmanship o.f 
Jewel Moody who was the HSFC po int of contact·, was 'excellent 
a'nd made it poss ib Ie to conduc t the MSFC portion of the audit 
on extremely short notice and to make good progress in the 
disposition of action items. \(~·"··· 

\ 

2 . SATURN V ESE : Fabrication of the Saturn V operational display 
system switching network hardware is complete , and we have 
terminated TDY coverage at Sanders, Manchester , New Hampshire, 
after five and one-half weeks. y _ -'- ,-



NOT·_·~ -3/3/ 6 9 HAEUSSERMANN ,-" \ 

f ) 
~ / 

1. Redshift Relativity Program . Refe rence Notes 2/24 /69 Baeus se rmann . . I :) 
The futur e of the Hedshift Relativity ExperiIuent was discussed on 
February 27 at OSSA. Attendees from OSSA: Naugle, H. Smith, Mitchell, 
Roman, Ott; f r om MSFC: De che r, Gregory. ? e v elopment of the spacecraft 
hydrogen maser clock at Smiths onian Astrophysic a l Observatory (SAO) will 
be supported by OSSA with SRT funds u ntil a fina l de cisi on concerning the 

- fli ght experiment is made. A proposal for a hydrogen maser satellite with 
several scientifi c obj ectives (in addition to a redshift measurement ) will pe 
subrnitted by SAO in about six months. Thi s p r opos a l will provide the basis 
fo r a deci s ion concerning the future of the Redshift Experiment. V--

2. Supporting R esearch . P r ,eliminary guidelines from OAR T indicate 
that MSFC will not receive a ny SR l' funds~ 1:n the areas of Control Systems 
and (;omrnunications . Instea d~ increased funding was provided for \-', 
telescope technolog y -and optica l communication and t racking. ' While we ~~ 
are .very 'please d about the OAR l' sup port in optical technology,_ we are r-\() ,:,)!;- I ( 

.very m~_ch cO,ncerne<;l_about ,e x cluding MSFC completely from the SR1' 1.1",,11' I· 

"'Pr ogralus fo r control systems and microwave communication ·V r' .. .....: (, -( 
- t\ ! ~ t- r ' <, , 

3. Goddard X-ray Tel~s cope. Extensive compute'rized ray traces have -
been perforrned on the Goddard X-ra y telescope (S056) . Ray traces for. a 
point source response have been completed and ray t races for line sources 
and extended sources are underway. Elaborate rneasuring and testing of 
S056 flight hardware are also under~-;;:Y. These te sts c onsist of making 
-photographs of Air Force resolution charts with the S05~ t e lescope. This 
is accomplished in the optic al region of the spe ctrum by projecting the 
image of the resolution chart by means of a collimator thu s illuminating 
the S056 optics. The photog raphs are processed by mea ns of a precision 
microdensitomete"r in or der to quantitatively determine the resolution and 
imag e quality. These m.easurements are being performe d both on axis arid 
off axis . The off axis s a mples range over the total field of view and will 
allow experimental determinati on of the tota l irnage quaJl.'D.ty. The experi- ' 
mental results will be compare d to the theo retical resull.tts of the ray tr'ace 
to determine the extent of image degra-dation from aber rations. This work 

.. ,'" .... ...., 
.... ~" 

is being, accomplished by in-house personnel from the A rst rionics L aborator y. ,r / 

Ed Buckbee
Translation
Shep So am I. Any suggestions? B
[re no OART SRT funding for MSFC]



NOTES 3-3-69 HEIMBURG BJI_ ~ 
'1 

1. FLIGHT CREW INPUTS INTO MSFC AAP DES -GN: The formal ~ethod for astronaut 

~ 
inputs into de sign is by letter between the center ' program offices or by 

. RIDs ( Review It em Discrepancies) during forma l reviews. Hore important and 
\< . .H I _" efficient is the informa l exchange between ou r Human Fact:ors- people and the 
~ flight crew . An examp le is the implementation of some of the Apollo 7 cre,v 

.. B\J~ \l l ( expe rience s into AAP-2 hardware. !-&V? , ~~.~ ?;::>di.f~e~ , OWSI.MDA. Manned Syst ems .. 
( I).,;,.'" ('.... Qesign Re qu irements to r e fl e ct the flight cre,v comments on the AAP-2 mockup . 

.... ,,J. A&iitioaally, the ~ flight cr ew pa rticipated informally with. ' P&VE in the ' 
V~J \ I recent r e view of the Douglas proposals . We would like to emphasize t he 
-<\, :\I~V~ importance of the se informal astronaut revie,vs to us, and our Program ' r' I \ ,-,~~, Management ' should support \-lherever possible our requests f';r-- j oint"Human 

~~~ ~1 'G ~~~~~~~:j;::m;~~:2~ t::::::::1 f:::~:::d::p:::S:::) h:::r::: l:t p:~::s . 
\ .rv vl 

\ 0,.' ~ 0 use :~~gi~a.1 _ ,!ir~ .. insulation that .. i~ flammable pe.~ MSFC-SPE~:-lO~ ' ,. 10.'.1 
~fDl.,~\c\J . iscussions with MDe Ma terial and Process pe rsonne l indicate that no \ ..01c.:-.o r 
,.J _dd~tiona1:... ~~sting, .mater~al sele~t~on, or protective measure~ ar~ Planned.tl ~£~,!_ 
bUr; \ ecause there is ':,n..£ ._c0f.l:t~actual requirement for such tests,,:' Apparent ly, 7k .. ,J 

{\~~vf ~ 'I he mate rials control requir ements are not filtering down to the appropriat r , ', '.' 
tl" \' V~"" E\.£P'i~ -sin~~ '-th~ ~,.:r.:~j?~r~ty.. 9Lcira~?in~£s .reviewed cpntinue to 'have,' . - -' 5,b\\)~lk 

,,'), '17) .Iammable and stress ~corrosion susc eptible materials in the desi gn of new /l"c-~ C>V~ 

-J. omponents . . fX' ":? f'" 
. SCHNEIDER/HUMPHREYS HEETING ON BIOMEDICAL EXPERIMENTS: On 2-25-69 tJ)k..Je.:~{.): 

Bill Schne ider and General Humphreys held a mee ting here_at MSFC on the .J l-t' . '" 
. Biome dical Exp:rime nts . Bob Thompson and a f ew MSC AAP Office personnel . ;.:;/ C q;:: 
--attended, as d~d Dr, ~ B~rry and Dr . Armstrong. MSFC k ey personne l were \ 0:.. 1r/ 
present. Of primary concern was the_~ac~_of biomedical experiments develop- ~ 
ment y]h en compared with the }1L~ 15 schedule . Special attention ,vas focu sed 
on the HDA FFF (Form, Fit a;;d Function) requirement at St. Louis in May of 
1970, and on SACTO Equ ipme nt Verifica tion Test in September of 1970. There 
appeared to be some r econsideration possible on .... these two requirements, and 
a decision will be made in about t wo months. V . 
4. S-II-7 INSUh~fION: As r eported in our note s of last \-leek, 10 agreed 
to a 2l-day extension in the S- 11-7 delivery to do the extensive insulation 
rework r equired by failur e of the fe e d line c avity spray foam and the cork 
i nsulation . Apparently because of current schedule constraints, No~th 

·.,American Rock',ve ll (NR) was p ·~rmit ted to proceed with the installation of 
the c r k insu latior2 while the stage is still in the test stand . , Because of 
the i nabi l i ty to control th ~ environms~tal conditions, we do not 'concur~in-

,J:. ... - ... -.......... ~ .. .... -;>-,.~. ~- . ." I_~'" .' .w..' ....:.~ .. ~, ,"" --. .": ' ~. ~ -. - ~ '. .... '~." '. .; ... ~. _" ... .....-"'-'. ,.. •. . _... • 

an,Y m:ljor, insu lation wc,rk (diff.3rentia'ted from r outine repairs) being done · 
on t est sta::1ds; the l.n'itiay s ~r -7 i'r'. s:llition"·f ailures we re attributed by 
'both -'oursel~f;s-~ imd NR t o e.xac tly the aforementioned problem. 
S. STEEL-TEFLON ~AMINATEj) CO~.POSITE: In a r ecent deve lopment , we have 
formed a l aminated co~posite of stee l and Teflon which appears most 
attrac tiv;-fO'r-;~lf'::-i~br i ca t ed g'6'ars ."-The"' prob i~~ of adhe ring Teflon to 
stee l h a s bee n :';v~~ c'om;' by filling' the Teflo!l. with graphite and copper 
powde r and then electrop l a ting the filled Tef l on with coppe r . The copper 
is then diffusion bonde d t o the stee l. w~ believe this is the first 
successful attempt of ¥7hich i,e ar.:; aware t o so us e Te f lon . The utility of 
such a composite ha s already b-2en demonstrated in gear t e sting ,vhich we have 
done·V' 

Ed Buckbee
Translation
K.H. But I suggest you protect your hide lest MSC later on grounds our flight hardware! B

Ed Buckbee
Translation
Dieter Grau Please straighten this out with Belew's office and Karl. B

Ed Buckbee
Translation
Lee James I guess Karl is right. B



NOTES 3-3-69 HOELZER 

Neg~tive ~epo~t. 



N 0 ''''' 1,~ -, 3 / 3 / 6 9 J A 1\ 'f T;' c· 1 I... J. _~~ Iv_ .c,u 

1. ·S -}.lPOc;,;Q: The POGO p:r:c scnLations at ESC on February 2 6 , 2-t , 
and :Marcb 2 cleared AS-SO-I- for l aunch . l\1any question s rCIDail1 which 
must be fUJ'1l1cr l' \~solvecl hy ana ly sis and testing. We arc developing 
an 'overallplan t9 resolve the p :l'oblcDl and should have the i niLial issue 

ready \".'ithin a week . V--
. . 

2. h . .:!c1iti .<?!2. __ ~L~l_~Lc_EJ:..":_l:_~_:0._c ou s_~i c .!:1 c a ~ 1.1 l' e!.'~:~2!:~ __ ~_ S .. I C -=-?.J R ~L::_~~?_c: e 
GC 'isslc r ' s notes of 8/1'2./68) : Action is undenvay to install tbe inter-
t anl~~;'~~;~;~i-t i~ . ~~-~~'~F~;~;;-;;;t s . ~_"T}le-;e-q'~'i; :"~' ~( 'r e\~ ~"r k of the f on r S -1 C 

"..,..-.. .. , 

meas'Luing di s h-ibutors has been c::.cc om.plishcd and the di s trih utors 

were checked ont and delj'\rCl'e d to KSC on Fcbrua.ry 28 . ~b3~g.;;. 

.~. i .:~ ~ cj~:1~J l::S.~~ 12..?,,]~~~t~~2 ... ;~' :~ .. t~~,!:.~.,.~ c~::~:~l ~l:~ rr: p~ ~~; V 
3. F(?ll 5?~:y -on_T-~~:!~lj~y: for .i\S-5U) (H~<l.§.~:~~?~ . Frank Ros r::nber g of MSF 
Prog!:am Control vi s ited our office Febl'uaqf 27 to obt.?in bac kup infor-· 
m .ation relatc:. d to the N.l\SA requesled incre as e in FY -70 funding for 
startnp of f()llo'.v-on Saturn V production (AS-516 and ;su:J s ). Thc_reque!ot 
to BOB ',va s signed Febru a ry 2 4 by Dr . Paine and inclnch~ c1 Ei2 . 0 M £01' 

long le 2.d pJ.'ocurernent of Sah.11·n V vehicles 516 and sub ~:;c quellt. A 
Ineeting will be held 'within the next week or len days between MSF and 
BOn to di s cu~) E: th e reques t with em phas j s on lhe impa ct if the startup 

i s delayed to FY - 71. V '" 

4. Utilization of LC-39 for Saturn IB Launches : We have finaliz,cd our - --_. -----------.-------.-- .-~-

inputs to the I<SC study on this suhject . I n sUlnm.ary, .\vc concluded thaL 
the,yrop08 al to l aunch Sat'Lu:n In f) . ll'Onl LC - 3.9usjng cU1 e:.r~v at'2-':l Fcde~' t2.1 

.c O1~::,::yt is .. t es"b.~ i.C .§ll.ly fea s iSi e: .. b ~·sc5L .. on. t!;?J ~2}i.~ ,S,~1 a1! 1,0l!nt?/ tim;- }1V<I. : ~:", 
'- . ~ J:8-,- .~ C onclusions of th e study wcre generally a.3 £0110\";5 : 

a. La' __ Ulchin~ S-IB hOlD a pede stal on LC- 39 ·is techni.cally feasible. , 
. ~.-.-.... -... ~ .-- ._-- - - . - .. 

how cver , the lower wind. limit ITlay comprolnise OpCl"CttiO ~1 8J c 2. l)abiltty 
(indicated lannc';~'~-i.~·:~llirnits were 24 knots \'lith th~ Apollo shapc ' arj ~C 
20 knots with the d ouble nos c co!,-e, as £01' Orbit a l Workshop) . 

b. An extensiv.e .. wind tunn e1 !,)l'o grar:n. will be n .c:ccss2.l'Y to cstab--
l:i ~;h tr..e vehTCle-- ;l~C l'aLioll : \ J wirlc11irnits . ." . 

c. The cODt ractor cos t cstiUl. ::Ltcs an:: COllE; lderoQ optiC:l.istic and 
should be sc:~~LinTz-;~r-i i-l depth . )1"'--" .. , "-''7----

• 

KSC ask~cl th 3. t v>'c fOl'\,/2,l.·d OlU inputs on th e st"i.1c1y even though the study 
h2 .. S b cen put into a "hold l' st2. Lu3 b c'cause of the Lunar Explor2.tion 
Schedule s [uely no'.v \lndcnv a y for Dr. l'vlucJ.ler . This s c}lcdule jncluc1es 
no S ;·l.lurn V Llunch crap d Ul'i:10' th e hAP l aullch I--) criod.V~ 

'-. ) . ~" 

1 Enc : (Dr. VO~l Braltl'J. ' s 'cy o n l:}) 
Ref. Notc[; 

Ed Buckbee
Translation
But it would couple IB and V launch schedules! B



NOTES 3/3/69 JOHNSON 

Nothing of significance to report. 



NOTES 3/3/69 MAU S 

MSFC INSTITUTIONAL PLAN 

The M?:!:.~~al} Jn~$Ji tu tiol)<;l.l )?Jan vv.<? S_ .• 8 L!.l?rr.:itt~~ .t~ ._?:~.~ r_ey~e~ed and acce pted-~;, 
by General Bogart on February 25. The other field Centers (MSC & KSC) 

"--- -.,.---. ----. ',-'" .' 
also reviewe'd-their 'plans with General Bogart but requested additional time 
for formal submission. . 

~~, j..-W· !f.§0r;;~;~~ ,~;d~~~k~ :t;t~i.;;;P~~~;b;;~ ;Y:f~:tl1;~i!!i.7£~: § PiSft~£t?!!oii: i. , 
.~\ and ~arJ:';;X:J?Jgr:.at~o~ .. prQgr?.r~,s with the e~~'p"!i~:: o.f E~.!\::!.llaunch vehicle s,.. :.:3 the ~.r:ar r,o,:,e; and lunar drill. - . . . 

To acco.mplish these pro.grams, MSC proPo.sed a constant civil service man
Po.wer level of 5"O.33 .and a nearly 'c'onstant sUPPo.rt co.ntractor manpo.wer lev~l 

.. .r ~ ._'. . ", " - -
averaging 8,900 for ffscal years 1970 through 1972. (Their civil service 

~r .. . . '~ 

strength was ~,458. , o.n February 28 and sUPPo.rt contracto.r strength was approx-
imately 1.,I"LQ.1t 0'i 6ctober~; ''' 19 68 .r'"v' ~--- -~"-, --- -... , ..... 

I. 

Plans fo.r presentation to the Management Council o.n March 4 have been 
cancelled due to. the Apollo 9 flight and the proposed $198 million increase 
in the FY-70 budget. Ano.ther meeting and presentatio.n by the field Centers 
is planned but will no.t be scheduled until after the likeliho.od o.f a budget 
increase can be determined. General Bogart indicated that he will request 
the Centers to update their plans atter the budg~t and Apollo/Lunar scheduie 

. changes have been firmed. up 0 V ..... ··· 

Ed Buckbee
Translation
Bill Lucas FYI. B



NOTES 3/3/69 MOHLERE 

Negati ve report. 



NOTES 3/3/69 MURPHY 

Negative report. 



NOTES - 3/3/69 - NEWBY 

Negative report. ~/' . ' . 

D
· ~ 

I . 

.. '~ J
~!.j 



NOTES 3/3/69 RICHARD/VRE ULS 

No submission this week. 
T~ , 

..,l.,) ~" 1.$----. '/ --~ ~ . . 



( 

NOTES 3-3-69 SIEBEL 

MDA Structural Test Article: We are proceeding with the installation of 
the strain gages. We do not yet know how the proposed2" fix" to beef up 

_th~ lower end of the MDA will affect this effort g the deliverY schedule. 
In any event I this article will be displayed during the Teague Visit on 
March 6. v - ' 

Neutral Buovancy Test Activities: Preparations were continued for the 
. astronaut visit, now scheduled for March 4. Pressure suit check runs 

were made using the A5L suit and the ATM translation hardware and 
procedures which will be employed by the astronauts. A procedure is 
being developed which will eliminate the requirement to remove the 
helmet (Apollo helmets do not have a visor) during an emergency -.. __ ._ .. __ .. ' . 

~i~ua.~_ion. V · 

OWS Attitude Control System (WACS): Most tubing joints in the WACS 
are brazed. An}_~duction brazing training program was completed last , 

~:.!<~-..: Four operators and one member of S& E-QUAL were certified. c/ 
DOD Spray Foam Application: The Air Force is investigating the methods 
available for the field manufacture of "Instant Shelters". The project --.-.-. . - . .' . 

engineers at Robins Air Force Base have requested assistance in develop-
ment of a process for ~P.P.l~9.1)-2[J?"9.1.:luretbgn.S2 ..... ~"1Prqy.j~oa . .l1)J!l.stg.e~. p..11 
inflatable parachute cloth structure ... .,. Preliminary illuvestigation indicates 

,.~ -.'" .............. . .... ..; '. . --~'!"~.'l)q .,-.... -- ""~-~-~ .. -..... ".' .... ,.... '- ~ • ' . ~ .- . . 

.. the poss ibility of application to the unprimed cloth surface based on' 
peel samples available to date. V 
The first full scale inflated building will be erected during the week of 
March 3. The Robins Air Force Base engineers hawre requested an on-site 
evaluation of the structure by representatives froml ,ME after the building 
is erected. I _' 

. v 



NOTES 3/3/69 SPEER 

1. AAP Resident Contractor Support for MSC Operations: We have 
received word from MSC on how they envision. the on-site operations 

.~upp,~r~ [or AAP. Triey are ~eq~;-sting!-ppro:xirnat·eiY - 9,O contractor 
pel' s onneI repres enting all AAP modul~s ,-. sys terns and experiments,. 

-The support is ' ~equested in the ilnmediate future. At a later time a 
'------ ... - ,.. 

very slna ll nurnber of MSFC personnel will be requested in addition. 
Drawing a parallel to KSC I S contractor launch teams (although there 

-ma:-Y-'oC "s 'olne ' signific'~nt differences), MSC is asking f~r s~lpple- "" 
m "enfal con tracts und~r their control in the hope to get unlimi ted . 

, access 'to all data they need {or miss~on oper~tions timelining •. 
"-c5p'erational c'onstraints , etc. I understand that no fi;~ commitment 
........ ' .. ' ---- ~,-,- .- ...... -... ' . - , . 
has been' made thus far; however, the pressure is increasing anq,ll 

"is iD'lpor tant that we at MSFC understand all, co.n.s~u~n.ce. s Qf a. 
~~.b o>J ... .............. ~-'""""."-t':.'ho. .. -~ ..... ~~ ... ~._ ...... ..,...._ ........ __ ...,..-~-, ... ' .~~_e-p:!~--:' . _.J:...;!~ .... _·..c·4~~· .......... -:_ ..... ~. ,~ __ -.,-"'_ cfZ' ........ ~,,.. /_~.....-- . .. 

~~~~~~~~~.?;:~~r ~~.~.?"''''s.~pp.~~~~r;~<;:.t5:.9£t.raG .t~ ~.,_ }The type of on-site .. ,/.""-
support requested by MSC should include adequate safeguards such /~ "!"-'t:' 
as a formal inter-center agreement (similar to the one we 'haveprl' ¥JI":".,.>~',,, 
Apollo) and perhaps the establishm.ent of an effective liais on office ·/~)' 

~t.MSbC,. ~_~~~ ~~~~~.us, ~e ,~.,,:n~~, .,:,i,~,:::,,~.;.!:g£l~ ~. ~el.~~_~r:~ .. £F~l?C?~,~~." a ~ :i/{lJ/ 
JOInt nellng to you soon. it-rhlld,' 

• ;'I:O.,J; .• •• ." ~ • :0.4 .tr!".':t..-
~-, _' .. r.", _ _ .. ' • , .. _ '"'"""" . .,.. • r .• ~ __ ",,"~_.~ •. fM'~::' 

2. Apo1lo Launch Mission Rules: Since Apollo Launch Mission Rules' \' ~ ,~ , A 

''..l' \.-f 1,1"1 , .. (LMR) have beco:rne more standardized; KSC will issue a baseline . .' " .;;~,; 

LMR document o~ Apo1lo 10. For remaining Apollo missions, MSC ~ 
and MSFC will submit only mission peculiar changes from the 
previous mission. However, a final KSC LMR Document will stili 
be is sued for each :mis sion. l /'-

Ed Buckbee
Translation
F.S. Please arrange thru Bonnie. B



NOTES 3-3-69 Stuhlinger 

No submis s ion thi s week. 



NOTES :- WILLIAMS - 3/3/69 

1. SPACE STATION - The NASA approach to the Phase B Space Station SUldy 
was further defined during a three day meeting \vith Chuck Mathews from 
February 24 through February 26. A general program approach was established. 
for an artificial" gil station \vith zero" g" capabilities as well as an exclusive 

rj""f , zero "g" operation potential. These will be presented by March 14 to Center -r: Ii. Directors and on March 17 to Dr. Paine . .,.Js' i ~~'<J2.~s.t.~p., that this "bold" approac~ 
---... of an artificial "gil station with a nuclear power supply, a very sizable crew and 

t>.c.1 tL a_ 1~ year !~e sp~~ . to be supplied by a low-cost, quick turn -around, reusable 
I 'y::...li(~, ~_!~~~s.~~ c~ vehicle~ ."vill obtain gen~ral ~~S.i\_'!...Gh~Ptgl,n.G..~Ed_~e_~::2:.~.~2~~,gE~ I t/ _~rt of ~c:~U~~"::.o_:~ .. El~.I1: , In this case, a 1975 initial module is proposed tha t 

{(u""r ould have a crew of up to 12, would be self-sufficient, a nd would serve primarily 
~vlte:. as a tool for an engineering and operational assessment of zero "g" and artificial 
be//ev "g" .o~e.rating mO.des. It could also be launched into polar orbit and/or become 
~fr. I \ the IIlltlaloperatlOnal element of the space base. V 

vleL) We' are preparing necessary material for these presentations , a~ well as new in-
Or.· , puts into the Statement of Work which \vin be rewritten to be compatible with 

1"1) I the above intent. I .,," 
~1 1: :t- r y 

O.il~l I 
rrC:~!J 
h 'J I 

I ·~J-~ ~~ 

. Specifically, we have been requested to define the initial 1975 "common module", 
to make it operationally compatible with the above summarized requirements, -
and to prepare an Appendix B for the VVorkstatement which will present to all 
participating contractors the NASA intent for the application of t~is inHial 
module in the framework of the long range space station program. ~ 

I 

2. LUNAR PROGRAM - We attended a meeting at MSC on February 25 of the 
Post Apollo Planning Working Group, which will be active until April 1969. 
Assigned personnel from Program Development, Science & Engineering, and 
Program Management attended. MSFC action is in three areas: (a) Lunar 
Roving Vehicle engineering and program data; (b) Saturn V performance and 
engineering data; and (c) Saturn V cost a"hd schedule data. The next meeting of 
the group is scheduled for March 17 at MSC. Our inhouse Center team is pre
paring appropriate data. 

We have submitted 1122' s to Headquarters, MAL, for final approval. Mihvitzky 
bas promised to transmit approximately $850K to MSF C next week. 

Mr. Herman Bank of JPL visited MSFC on February 25 to present several LRV 
concepts to MSFC personnel. V 

Ed Buckbee
Translation
F.W. Really?? I can't quite believe that in view of Paine's and GEM's position. B
[re general NASA acceptance of Space Station plan]
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MISSION: 

NOTES 3/10/69 BALCH 

. 3/1I 1i6 

S-II-7 -Transfer from the A··1 Test Stand to the Vel,tical Checkout 
Building for accomplislUl1.cnt of spray foam modifications is still planned 
for 3/15/69. St-agc - i~ -~-tiil '~ch~duled to be~~y_J9,_ sl~ip -to KSC on.4/l)/69, _ 
but the magnitude of insulation work ~a1.. c!.-~se some ?e1ay. V-

S-I1:..8 - "Power. -up II was accomplished on 3/4/69. Current schedule calls 
for cryogenic proof pressure test on 3/28/69 and ~~tic_.tiring o,n 4/8/69: V--

S-IC-9- Stage was removed from. the test stand on 3/5/69 and shipped to 
Michoud on 3/7/69. v · ... 

S-IC-lO - Stage is expected to arrive at MTF on 3/11/69 and to be installed 
in the B-2 positicJD of the S-IC Te st Stand on 3/12/69. V 

BOMEX - Design and fab:::-ication of Signal Conditiodng and Recording 
Device s (SCAHD' s ),ar"d Deconullutation units, Job No.1 J was completed 
on Friday, 3/7/69. v 

Installation of SCARD No.2 on the ship "Ranier" at Gulfport, Mississippi, is 
scheduled to_~<:!:rt on 3/11/69~ To avoid unnecessary traffic on the ship, access 
to the ship will be cuntrolled by the office of Captain HovJard S. Cole, BOMEX 
Resident Pl'oject Manager .... located at the GUlfpol't State Dock Authority. V 

Pyro-T - This is the short title of the_~.r. . .Y2technic Hazards Evaluation and . 
.flassification Project to b e p erformed for the Edgewood Arsenal by contract 
b;;h~ee~ J:fASA"/MTl" and GE/MTSD. Negotiations on this contra~t- have been 
completed, and the ~~n:tract is now under legal review., v ' 

INSTALLATION : 

.High Press'..l:::-e Industri:ll Water Facility - A routine maintenance check has 
revealed p urn.p -housing cavitational damage to t wo of the ten main pum.ps. ~ 
A repre s~-n"tative of DeLaval Manufacturing Company, the vendor, has bee~ ~ 
here to investigate the problem, and we are awaiting the vendor's recommendation 
a·s to corrective action. No program. impact is expected. V 



NOTES 3/10/69 BELEW 
311f Cjrk 

MSFC VISIT WITH GSFC TO DISCUSS OA O: Scientific & Engineering 
and Program Management personnel visited Orbiting Astronomical 
Observatory (OAO) p e rs onne 1 to discu.s s9.pera tional experienc~s wiJh 
.th.~ .recent succ essful OAQ f~ight. The OAO Mission Control Center was 
visited to obs erve typical opera tions, including I.: .;:i~2c ipa,1 In vestigators ' - - .~ --.' ~ ~--- ~..... . ... .- .... ... .... -....- '- ... ... ~ 

~ ,-p~rF~ipa t~on in. f.lio.Oht contr,ol .. ~ Major points of jnte re s t to the AT¥ 
. _____ were: (1) Approximately one month orbital ope ration was r e quired on 

Jkn~J:rz;cCi,'tr OAO b e for~~~p-e ;iment control and overall s ys temsfunctions we re . 
-~---...... .... ..... , .. " ~. '. -''''' 
11:,~ skw(,{ • worked into a smooth . ope.ra~~on~. The_A 1.1v'L corolla ry is that the as tro : 
I .... ..",l: ,'.. ~ nauts m,:y :t!-e~e d a week or .more bef.ore they can success fully meet th~ 

6t.::Jril~ <1'"", .. v 'proj ecte d time lin~;. neces sitating "rnaj~}~ .. eg()~!, .. 2.q5!:}Z _~~P~:22.e."d ,,!_?w~!..q .• 
():;;/::}If 'C~ d~,",~~J9P):n~DJ_~L;r:_aEi.d ... l~.~.!i-~,_~.~j~.s ~.t;.~~r.::.~ ,~.a p~ ~D}!Xj and (2) The 96 . .0 
~;~ ... tic,..- _fault .cq,!:r: ection capability (or maintenance restrictions) in checko_u.~ 
( C; l l h,.I'.I!(i... ~.~!. .. KS_C .. opera, tio.ns 2. re es sentia lly equiva lent t.? _~ T¥: 
-~l !.tJF~.f. ASELINE:: MEETING: A significant item from the Headquarters ' . 
i\IWd'l.:tllF/ ~J. · Baseline Meeting held March 4 was that the Clu§.~2~~V Downl:,ink _w.~? 
;h R,9r .~~s.p'p'roved ?u~ to cos t (about 50.0K) and la ck of subs tanti?, 1 ap(:LfirJ.'l'l_ 
( "tWer 10 r~_ql!h.~_me,nt~. MSC/MSFC were asked to _E.~~x.an:~n~ the req~lifemer:ts_ 

IJ$ l,,!e .. (other than PAO type) for this subsystem. \.,.-..... 
HABITABILITY SUPPORT SYSTEM: The Habitability Support System 
PRR was h e ld on March 5-6, 1969. Discu;si~-;:;~~ith " se ;e~a(oT'the - ._ , ---- ~ ,-' . . ~~ 

boarel members indicates it was a good review. Approximately 350 
~.J .... ~ ........ ~ ..... _", ___ ~ ..... .,..~ __ · :':."'·._::·"'_ :"-"""4 J._ .~-

Review Item Discrepancies were written, but in view of the fact that 
~---,..-.-- ... , .____ ._ ••• ' c ", - .,. ~ -~-.... 

there was no prior "official" input from MSC, this is not too alarming. 
""---'--- .-. ..- . ~ ,.. ,', . ... 

The significant development during the meeting was the ~p!-_r~I?-_t 
. desire to simplify the requ irements and the total system. Ir"'" 

AIR"i,OCK'-:rvi6DUI::E 'MANAGEMENT -MEETING~ " The-ff~st forma l 
Airlock Module Management Meeting since the trans.fe.r of the Airlock 

L-- __ -". _ . - -.-. ' .. - ~ - ~_______ __ 

Module--1Q_MSFC is scheduled for ..March 20~ _ The agenda has been 
transmitted to MSF, KSC, MSC, and the laboratories. V-
CREW STA TION REVIEW (CSR) REQUIREMENTS MEETING: BetWeen 
March 14 and 18, MSFC project and human factors personnel and some 
astronauts will be in St. Louis to walk through the m.ockup to determine 
astronaut requirements for the pending Crew Station Review in July. V ' 
S-IC CHECKOUT STA TION EQUIPMENT: We are working with GE and 
S&E-QUAL in an attempt to utilize excess equipment from the S-IC .. .., . '-"- - . 
check_<?ut station at S&E-QUAL.. This equipment is not necessarily 

....---- . - . - - - '---"_M __ 

,built to MSFC standards required for KSC, but it could possibly be 
used for in-house checkout of A TM and MDA. v"""-

{ 

Ed Buckbee
Translation
Herm Weidner This should have a bearing on our Center position re need for continued operational involvement in AAP (“Speer issue”) B



NOTES 3-10- 6.3 BROvlN 
. _ - 2,/ JI 9~ /~ 

F-1 ENGINE - The first data reVIew by the AS- 504 FEWG (Flight 
Evaluation \Vorking Group) indicated a_I12.D),ina Lflight.£or _Z.:J 

_~.!)gines . . Two engi.neering data measurernents were lost, but 
acceptable data can be interpolated . from other Ineas urelnents. 
POGO damping was effective. 

'-.-•• ,_, _ ,. _ •• '.". • ~.. ,', • "_M _ 

(R eferenc e 3- 3 - 69 note s conc erningJ:'y~9_~S>S. ~!J:?~_1~fl_u~_~Jo..und in . 
the._QN2 9ve!boa~.9 drain line of engine 6081.L The pump on engine 

'-6-68 1 was d i 8 ass em bl"e d- a~ld S ~~~ b be da nd J~Y..2r .£~s::~8g.!l~~~7~ ... !!ig ~ .. ~"'~ 
:,_2f_ .. m.K~.~ Rt;r~. -s~q_~ ._Jt .. ~Qf. R ,u.rJq£_.Y<r~ci..l~E! .~"".}Y.a.~. J?,~t\s1 ... ;~~.;. ~~~ ... }-~g~_ .. sl~ _aip: __ *:-t .. 

....£..C}..Y.J.tjc.~J:,,~_c;;,,~ ... MSFC specs allow 1 rng. per sq. ft. of surface 
area. Investigation of the phenomenon is continuing. We have 
asked Q&RA and Aero-Astrodynanlics Laboratories to determine 
if the 1. mg. per sq. ft. specification is realistic for this specific 

.' -.-. ,- ,'-- ", ... -." ........ . .,. " 

turbopump area. V 

J-2 ENGINE - Available AS-504 data is inadequate for use in 

det ermining ~~_~ __ c..~_11._~ ~ __ .C?I..~4~ J -:-_? engine ~hr':l? ~ ?~'<:~y" _,dLning t.~~.e 
third burn experirnent on the~-IVp, .. _.,st?-g~~ The data, recorded 

-a,-Cr-- sample/second will not establish an accurate sequence of 

events and contains several contradictions. The 120 sps data 
recorded on Guam was released a few days ago and conclusive 
answers should be available this week. Analysis of data from 

.~~"'~~"""~.1 

t~~:""~~~~.~,~.,,E:~,s ___ ~> ::-;-~ _~.~.~g i n ~, 0. P.ff r:..e.tt2,2 .. ~<).g£l, • .th~~~§,.~-,lY.~.,,, stag e . b-M .-qp ~ 
~: .~ ~~.5L9 .. ~-~~9,-.;~.!:X, _ E!2.!;1 ~,m.. s, ~ .. \.-.r"' 



NOTES CONSTAN 3/10/69 
~J If q(k 

Manned Space Fligbt Subcomnlittee Visit 

On March 7, 1969, for briefing by Chrysl~ r Corporation Space Division 
and Launch Vehicle Branch of The Boeing Company, the following per sonnel 
were in attendance: 

Congressman Teague , Texas; Fuqua, Florida; \Vinn, Kansas; 
Podell, New York; Price, Texas; Fulton, Pennsylvania; 
Waggoner, Louisiana ; Symington, Mi ssouri, and Cabell , Texas. 

Committee Staff Mernbers, Messrs. Wilson and Gould 

NASA Headquarters Representatives, Captain Freitag and 

Mr. Cramer v --
Support and Loap Agre ement, JSESPO 

Agreement was reached with Mr. Jack Dunstan, JSESPO (J oint" Surfac e 
Effect Ships Program Office), regarding the details of the support and loan 
agreement for use of 1viichoud Ass embly Facility by the JSESPO contractor . V~-



NOTES 3-10-69 Downey 
!ij J () Q(j6 

1. HIGH-ENERGY PAYLOAD: Mr. Dailey of SSL met with 
Mr. Halpe rn of OSSA to discuss our work to date on the high-energy 
payload definition and to obtain guidance from 9SS1\. Mr-~- l-!aJp,~r~ 

'~~~~~:med_~.ery ~T-pres§i.~:<!~with the work that had ,been accomplished 
in the first two weeks of the study. (We got a good head start on this 
definition effort because of the work previously"accomplished in the '" - - , 

high-energy portion of the ATM Follow-on Study.) The candidate 
X-ray, gamma-ray, and high-energy cosmic ray experirnents which 
we selected were considered to be satisfactory for initial definition. - .... --~---. '._." ~ ~. . ' .. 
OSSA will provide a more firm set of experiment? soon, _ Mr. Halpern 

-plans to visit MSFG on March 20 along with Dr. McDonald of GSFC, 
who is interested in t he cosmic ray experiment, to discuss the study 
progress. OSSA has asked us to plan a meeting in April involving 
potential Principal Investigators. OSSA is pressing us on this 
definition effort; it is of high priority to them. Qg~ _ of the les~_ 

~!?p~r~ant considerat ions is to sele~t a name for the payload.,._ 
Mr. Halpern has been referring to the 25, OOO-pound payload as 

;e~~ ~:_Pi(~mee r 1 " ~h~~..!>~~.~n~..:.,_?~_, <;~1.. C::,~.e :~ .. ::,~rr::;,: V ;'''' 

2. METEOR ASTRONOMY: SSL has established a :neteor observing 
prograrn. We are .the ~nly NASA Ce!lter doing IE-~teor~, ~stronorny; 

and the only other group in the country with an active program, to our 
knowledge, is the Smithsonian Astrophysical Observatory. However, 
SAO is rnaking radar measurements of. meteor trail::;, and we are 
making light intensity Irl:easur,~1Eents, We are using two independent 
systems. One involves a searchlight mirror which focuses light on 
the photocathode of a photomultiplier tube. A spike is received when 
a meteor is viewed: (A negative spike occurs when -a high flyi~g 
.E!:~tp:~·s ~es., . ove~.) The othe'~' -s 'ystem is an.,,~lllage o,rthicon unit which 
displays the meteor trail on a screen.. The S~.cg_<::_lll~ght system 

~~p'rovide 's the e.~st .. :indica:'tion of intensity, and the J~age orthicon,. system 
provides the <;lirection infor.rnation" as well as intensity. At present 
we are able to make observations of meteors 9?Y'n to about the seventF b D 
magnitude. This is <.!:..2..~gh:ly. three <?! j~ur. magnitudes better than on~ _. ' ... .,.,..!...... 

. ~9'1l1d ... pbserve with th_~,. naked ey~,- 'The'-;ignificant aspect of the present Q 

l' \ work is that we IJO~~~ __ ~_~.S,~Pll:,bjlltlJ~~?E~~£~~t;:.<?r:;:~,!h..e ,grQ~~"q 6-t.t~ t..C-. 

rr.5.~~aT{!t~Of~i:~;-;~,~~~'t;t;;!~:l"-m.t-L~!"'9.,,-e;:.t~_E.e._Of_.£?YfC:.':~~. ~"'l~ ~~c;_ . 
. ~"'-'--~~"""~"-"' --'-' ~, .... "- , .. ~,~., -.. ~.,~.", 14./-.'\ hl ... lt,vL{,t./ 

Stty I t o a lck... dc: .. JC' l. 

+0 f!{( Hlf-.( hilvi .. e. ~ 
'-' 

R~ b e..[(r S ~o t,e.. ~_ ve.t::! 
h : "~I' ...... " ' 

CC~f- -erre. c:. f.; \(',' 

Afl rocr.d .. ".;0 

Ed Buckbee
Translation
Any suggestions? B

Ed Buckbee
Translation
B.D. Can one improve this method, say, to catch down to 9th magnitude? Appears to be a very cost-effective approach. B



NOTES 3/10/69 GEISSLER 

31/1 jtJ'h 
1. AS-504Jlight: Several~~jor .p.~?El:~s._~a.Y..e.~_~,~*:~.i_d:~~.!.f!!~~.!~._:.!:7_ 

. AS-?94 fli ght,.! Thrust chamber oscillations again_,o,ccurred in ,the center 
• ~'~giIle 'of the S':'-II '_stn e;e in a veri 'simi],a:r manner as on AS-503 even though 
the LOX tank ullage pressure was significantly, highe~ on A~~504' .than AS-503. 
The ()sciiiation 'started at about 500 seconds, after the PU step, with the -
amplitude peaking oUt- e:t ' 506 seconds and" decaying to zero at 530 seconds. 
s.r:Ccutoff occurred at 536.2 'seconds. The"-frequeI!.cy of osciliations . 
during this period varied between 16.9 and HLYHz with a maximum amplitude 

... _.. • _l<> • _ ~_. <A><" __ •. ...::. __ ..... _ N, •• ~. _ .' _ 

in chamber pressure of ,80 psLp~ak-to-pea.k compared to ,55 psi on , AS-5Q3.~ 
The"&'IVlf"'thirC'1 burn -v;'; also abnor;;;' l.'·First-- and sec~~d S-IVB btU-us" appeared 
nOrIDa~Reiltart for ' the third bUrn" appeare'd normal and the engine operated 
properly,:-'e'xcept about 4 percent lower thrust- than predicted, for about 
100 seconds. At this time the chamber pressure dropped rapidly from abou~ 
700 to 485 psi -;-----'Also about this time the LOX bleed valve on the pump 

~'f" .......... 1"'-- -. - .~. . . ....... -.- '-~.' - • 

erroneously opened, bypassing some of the LOX back into the tank instead 

~
Of--it ' going into the enGine. Another 'more gradual drop 'in pressure ' of; ' . . 

:~b~u~ 1~2 psi occurred about~ 3Q seconds after the - first drop. The second 
drop seems to be associated with the main fuel valve drifting to about a Fv. ' 70 percent open position. Cutoff was · by-'a '-sequence function (fixed time) 

--i- and seemed normal. ... ~};!-.E~,~~th~ ,~Q~_!10r f~el .yalyes _openedla,t~r for a e<. 
Su~~s scheduled propellant dumn. A further anomaly occurred during the S-IVB 
~t.m~~.1-- :~h1r(rburn ~1n-that 'the 'v~h)cle 'os,ci,liated sig~ificantly in the yaw plane~ 
,'..uHfre -- with a frequency of about 0.3 Hz. A maximum amplitude of + 4 deg/sec 
~tells)vt in"rate was reached _Just before the performance drop. ~fter this, the , 
en J.; ('t,/ ,o~,:i,!lations "rere essentially damped out. A short briefing was given to 
rc ~ /,~t,J """'" , Mr . James and stage managers on Uarch 5. We will not be sending out 

It fl~ . ~ our normal 3 day THX to NASA Headquarters since this requirement was re- - tr; 
~ ('I~S ~:~~ cently deleted. Ar:. __ i~~,~!lJ~t.!~K,C .,.t:6POF-~~_il~_p_e ... pr~p,are§_._.an ,_ ~~,,,,§£E-~9-~~i __ E: ,':" __ 
~~;r . ~e~~q!)l~,~,~,t.t91\ ... ~;t2I:~.~}';'.h!.1};~~~~£.",J2"". ~,· ,-. I J... ft'k'(.'.._ 1-0 Se~ //- 4$ S«ti. (>.,$' ; ;;s:,d /t : 

.r~h;hcau,at 2. ]>hotography from lmollo 8 Mission: On Wednesdays February 19, 1969, ~.;;;. 
m1"(.'<JI,y) Dr. Charles Lundquist, of the Smithsonian Astrophysical Observatory (SAO), 
h met with t4r. O.H. Vaughn of our Aerospace Environment Division t to discuss 
fill It £) 10 _ results from ,SAO' s, P!eli.minary analy~is of the Apo lie::' 8 Baker-Nunn Camer~ 

, I ~ _photographic data. As you probably ·will recall, t~is data showed th.e 
~ ,venting of TLl burn and the propellants from the S-IVB,'- as well as other 

~~ ~~en~s photographed during the Apollo 8 ' mission~ Arrangements were also 
~~~ made with personnel of SSL and Astronautics so that they could see the 

~~I It, - photographic data and exchange ideas with Dr. Lun dquist. We have prepared 
l(t .\./ a small paper on this subject for inclusion in the Apollo 8 Science Report. 
/te.'-Jaw~ We understand that similar photography of some vehicle events was obtained 

_ from ,SAO tracking sites in l-1t •. Hopkins, Arizona and li'd8.ui, Hawaii, during 
the Apollo' 9 -mission. Exact nature of this data is currently under ..., 

!nve-stIgatioti. V-- '" ;f;"{ 

Ed Buckbee
Translation
E.G. Suggest we arrange a comprehensive critical review on all these events and their significance (if any) on Apollo 10. B
Please coordinate with Lee James.

Ed Buckbee
Translation
E.G. I'd like to see it as soon as possible. B



NOTES 3-10-69 GRAU 

~lJo cfth 
1. LM PROGRA}I: The cG~~~~n. Reliabili~y and . Q~al~ty Plans_have been 

reviewed and comments forwarded to the LM-A program manager. Both 
of the plans were well 'Written and consid.ered acceptable except "fo'r _. 

: -"'minor items. ' '-The " addit-ional requirements vlere delineated and it -'
was'" requested they be resolved before approval of the plans. 'V " 

2. QUALITY SURVEY ACTIVITY: A quality and reliaqility survey was 
performed at Perkin-Elmer Corporation, Norwalk, Conn., during the 
week of February 24-28. The survey covered the Electro-Optical 
Division and-thgi~ .p,:-!formance . 9_~ contra.c .~s .. Jor ... ~_t~ Hydrog~I!:A.1pha 

,...!.~lescope and the J>.o.inttng ContrQ.1 System fot:' . .Alli. Although hard
ware production and installation had not fully begun, a number of 
discrepancies and observations were made which dealt primarily with 
procedural deficiencies. V ' 

3. FLIGHT CONTROL COMPUTER (FCC): The FCC recycle activity, concerned 
with replacement of substandard 2N2034 transistors has begun at ECI. 
This activity involves removal/replacement of all suspect transistors, 

.' plus a complete FCC acceptance test. Formal . IBM acceptance testing 
will be perfortned at ECI on at least three FCC's, and testing surveil
lance will be .performed by the EC~ resident DCAS personnel. ~-



NOT ES 3/10/69 HAEUSSE RMANN 

$/11 ~~A " 

1. Visit to Godda r d.. MSFG._ personne l involved,J.~_t~~ _A T:tv! program 
.... ~,s.ited ,Goddard Ja~!=_w~~~,Jor a technical briefing on their recent 
DAD launch. The g r ime purpose of this visit was to review the 
performance and operational aspects while at KSC and during the 
orbital operations. I n an overall sense, the on-pad checkout of the 

- --- .. •••• .--.... - -' -.#Ii 

DAD spacecraft is ve ry minimal and while on the pad the DAO has 
----.....- . ... - "" .. _' - - . 
essentially no main!enance capability. With respect to the orbital 

..... ~_. __ . _ __ -:OO-'_ . -- - - --.--. ~~ .. -...._ - ~ - ~ -

~pe~?-t~~n~~ ~n __ ~.~2~ritne~t ?per.at~ons are, e,~e ~uted from groun9-_ 
conunand and are p r eplanned on an orbit by orbit basis and for a 

... .. " -- -'- . 
longer range whe r e feasible. During orbit operations, the amount 
of activity of the P rincipal Investigators (University of Wisconsin 
and Smithsonian Astronomical Observatory) appears to be minimal 
when compared to what is presently being con sidered by the ATM 
Principal Investigators. ' The orbital performance of the subsystems 

......... - -,,- .-
has been close to the predicted values. V-

.... ---. -'.-.. ... -' - .... -- " '" '- ,- "'- -



NOTES 3-10-69 HE1MBURG 
9/119(6 . 

1. S-IC ACTUATORS: ~hree of the first 20 servoactuators made by Hydra~licp 
Re search to incorporate the low stress corrosion susceptible materials were -..::.:...---- --- - . . - -.' - -
found to be cracked subsequent to heat treatment. The failures are not due 

-to- ~tre ss < corrosio~ , but are judged to b.~~~ · _resulted from. cold sh_u_~~ induced 
during the hand forging operation .~-

2. S- 11 CENTER AND OUTBOARD ENGI NE ANOMALY 1VvEST1GATION: Following a 
series of center engine anomaly investigations and tests, the~S~II ~ox 
outboard suc t ion duct testing resumed on 3-5-69. The first test was a 
pulse test duplicating the 5.5 mixture ratio co~dition at 33 and 43 psia 
pump inlet pressures. Two more pulse tests with the pump and two without 
the pump will complete the pulse test requirements for the outboard duct 
configuration . The week of March 10,_ the test facility will undergo 

~modifications ne cessary to meet new requirements for lox pump shake test~ 
with the S- I1 lox inboard suction duct configuration. '''''--

",,---. _.. .-
3. S- IVB- S04 THI RD START: The .EE.~rd star,t of the S-IVB w~s planned as an 
~ngineering test to determine the effect of starting t he J-2 engine without 
th'e~ no'rmal prope.flant feed and pump ' systems prechill ~ Instead, the fuel 
system was dumpe1 overboard using a ground controlled sequence; no remedial 
action was taken to prechill the lox system. Preliminary data indicates 
that theJ:.!!2 . p'=-_~ch.ill ~y 0v:eFboard d~mp estab1ishe~ adequate fuel NPSH for; 
start, but that the lox system conditions resulted in an abnormal start. 

' During m_~~t_~ge, th"er-e was -a L<:lJl.rs_C?!.,.e_ng.tp_~~. S~~.~E o..L~~.t'?r..r , and sub
sequently an abnormal reduction in propellant flowrates and engine thrust. 
Detailed investigations will be conducted as the data is received. The . 
data will also provide a basis for r~tional operational alternatives for 
several potential failure modes for the J'-2 prestart conditioning 'systems, V 

' 4. FIRST MANNED TESTS OF LBNP DEVICE: The first tests using a man in the 
system were run on 3-3-69, ~s~ng a prototype Lower Body N.egative Pressure _ 
device. These tests were carried out with the knowledge, participation . . 

~and approval of t he' cognizant Medical Cente~ personnel and Safety 'Office_, \,./ 
~Leak'~;lge at the wais t seal did not seem excessive . Acqu isition of complete 

internal temperature data was not accomplished because of an overly sensitive 
... · "chicke·n" or fail safe switch! The testing will resume after certain 

equipment changes are made, and proba.bly both a manikin and a live test 
subject wi 11 be used. \~--
5. POSSIBLE ADDITI ONAL BIOINSTRUMENTATION TO BE DEVELOPED BY MSFC: One 
of the key elements in the use of the Lower Body Negat ive Pressure (LBNP) 
device is a transducer called a plethysmograph sensor. The man responsible 
_fo~ development of the flight plethysmograph we need is now- resigning 
from NASA at MSC. We believe we will have to develop this device ourselves 

'":'::"" .... - ~ ........ --- ... -- - _. - ~ • - - ~ 4>_ .-. ' - -

if the schedule is to be met. ~ 
6. THERMAL CONTROL PAINTS: We have succeeded in preparing a nonflammable 

.-------- _ .... '- . '-' 0 _ .... -
in pure oxygen, lox compatible, paint 'i<7hich can be cured at 160 F. This 

"--s'C;"ives the problem of painting the QWS insulation liner after installation 
of the foil liner. We have kept MDC aware of our development since they 
had objected to our former paint which cured at 250°F. The preparation 
uses ordinary water based latex paint as a part of the formulation, thus 
cost will be most reasonable, 'r-



NOTES 3-10-69 HOELZER 

~/Ii ~f/~ 

COMPUTATION LABORATORY SUPPORT FOR CODE CONVERSION: 

This week we were advised that the~J~~.fqpming activity, codes _, 
'"-woul~ . b,e_shanged for th~ J:t~r~~eS~.~gSlni~~rtic?If,_" effective April 
l, 1969. An analys"is'- shows that PPI?r..q~j!n?t~ly _ 2QOcomput~_r 
programs will be affected, not including Financial Management 

' Office systems, and implementation will require 1,000 to 1~00 
manhours and approximately 100 computer hours. 

The ' required manpower can be made available but the machine 
time to convert the files in the time frame described will 
not be available due to instability of the 1108's heavy de
mands for computer support in analysis of problems on 504, 
checkout on 505, and normal workload support. 

The conversion will be accomplished as computer time becomes 
available but many reports may be late or in error until con-. 
versi,9.D is compl-efe,d: We are investlgating possible ways to 
mln'imize these difficulties, including machine time at Slidell 
and seeking approval for additional overtime operations cin 
weekends. V ",...· 



NOTES 3/10/69 JAMES 
y" cf.b _. 

Af:j-S04 Flight Evaluation Statu,s Rep_ort: General Phillips requested a ______ -----
telecon status briefing on the AS-SOLl fUght evaluation results for &~J 
Tuesday, March Ill' at 10:00 a.m. The telecon will be conducted {)p;-~ " .. 

.... {[c·in the Saturn V Control Center·.~ Y"e,,,,~~e.e.sw,,-r::~ .... ~<:.,~:}J1~ ... ~:,!I ... 9 .. ~.Gi!lst;1 1 l er.~; .. !- :;l 

tions and the S-IVB third burn problems. We informed General 'Phillips {l r;~- " 1&e.. -
~ that ~~~?;~l~~i~8':~~;;~rs~'~?e~~;p,e~~,~'d by th?:!. ti~:::, but have agreed! btl !C::~~ fr.
to Pl2Y.~.9~ a better description .of ,the S-II and S-I~~ ~v~P~3' and~r If ,hi t , ~t>,. i.- l.t l." 
present assessment of the significance to AS-50S. v "" i'...~~e f-.r ~~ ... 1"" 

.~ ...,.,.,.~.- .'.. . " . " ,. ' • __ r t.:~!!""' I'I¢ /t:. , 

AS-50S Processing at KSC: AS-50S rollout is scheduled to start tomo~ . ~3/;~/~ft 
at 6: 30 a. m. EST I five days later than the KSC scheduled date of ,."c;;; 

March 6 due to the slip in launch date of AS-S04. The slip in rollout 
~--. -----.-.... ~.~. -. .. . ~ 

is not expected to affect launch readiness, KSC has not released firm 
dates'-for 'the' Flight Readiness ·test and . Countdown Demonstration Test. 
This will be the first use of Pad B at Launch Complex 39. V-- ' 

Transfer of S-IC-ll thru S-IC-lS Post Manufacturing Checkout (PM,g) to 
MTF: Boeing has been directed to ,QIoceed with the implementation of 
the plan to combine PMC requirements- withpr~:"stat'icfi~ing che'ckou.f 

-reqt:iiremEmts and 'perform mosi'of those tests at MTF on the static fi;ing 
·-st~:md~ " Ti1is" transfer ha~ b~en und'er review for some time as well as the 
· .. ·"'perfo~r~ance of post static checkout at MTF, The decision wa s made at 

this time dU~.? ,~~e" safety of!h~.operations in the Stage Test Building 
420, Michoud, being jeopardized by the settling of the building floor. 

'·- Th'f.s-'§:?,n..sfer will free this area "'for i~pair' of the floor, ,. The plan being 
implemented will provide a certification that the stage is complete prior 
to transfer to the static test site and will provide an estimated cost 

..... ~~ :,ipg,s _ of $40.Q, 9_0~ '"V '-- - - .W"_·" . -. ' ,--~ 

The decision was ~?9r_dinated, yvit.h, t~e Quality and Reliability Laboratory.' 
and although they prefer to cont~ntJ.e "PMQxp.t Michoud, they can provide 

~~~'"'-___ ~ .. .. . __ ~, ..... ,,.,,- ___ • _ -" • " - - .... •. ':"C' • • "':':.~ '," ,, -_ •• ' ., _ ._ . _ • 

the necessary technical support, V -... ~ ..... -.. --.-- -.- -..... : .. . - -~., ," 

S-IC Servo Actuators,: Three body forgings for..the new actuators manu
factured from non-susceptible stress corrosion material have developed - . -- . ... .. 

_9!§C]sS, These cracks were_ discovered d~E~l!-9.~ough machinery opera~ 
. tions. Investigations are now in process. Forging processing i!:l '-- --_.. -.", ........ . .... - .... ~ --~... -- --. 

suspected as being the cause, This jeopardizes the availability of the 
M-; a-c1:ucrt~ors for s-IC-7 I but flight worthy a ctuators of the original 
material are available. v - --

Ed Buckbee
Translation
LBJ Please arrange a briefing for me on this. See also Geissler NOTES 3/10/69. B



NOTES 3/10/69 JOHNSON 

~II I 9r..& 

. 
Experimental Rocket Engineering, Code 731, FY -68 Funds - Headquarters 

(OAR T) ~i1h9r.e_~. $ 1.9 0~_ S?~ . . subj~.ct , ~'!,n?:~r.~ty_gp"M.~r~.h.. +~~ It is understood 

that ~~_~~!:.~~~_~~e _~~e~.e.?- ~X.",~aE:g}_~x._~_e~_~_arch C;;eE-.!~ r_. tg co.v.~:r; ... ~n em.er..:. 
__ Ee_!l:s:y; .. ,situ~.t~.?n, in connection with ~~<?p1puter requirements. In order to 

make the $400k availa ble as requested, some '68 activities not yet under 
contract have been recoded to FY -69. The FY -69 - 731 authorityuncom
mitted this date is $ 380k. V """" 

OMSF Presentation - In response to the ground work by and under the 
guidance of Mr. Chase, a presentation to Mr. Norman Peil, OMSF, . 
Headquarters, was held on Thursday. Members of the various Labora
tories gave oral and written presentations which dealt with our most 
immediate requirements essential to the successful developmenl of Low 
-Co~t-L;;;:~~ ~}i~Y~h-icle-s ' and Sp~~; - Station develop~ent. ~'B~sed· "O n: th'~-"--
'propo sI tion that an u:ndetermined amount of money could be made available 

--~ ..... ----.~ -... ....... - - - -.' ~' -

. this year by OMSF for essential items of study, a plan was developed 
~hi~'h~ sh~ws ho~ several million dollars involving a wide variety of 
developmental study' efforts would be effectively utilized. Briefly, this 
work would consist of Nuclear Power Development activity, Modular 

1100\.-... ... ~, ... _ ..... ~ .... -.., # - - • 

Astronautics System.s study,_ Data Management/ A<!vanced Computer work, 
cin'd a group of studies for ~nv'l~c:nmental . testing facilities .and the develop
ment of components, materials, and structures as deemed necessary for 
the s~ccessful fulfillment of our program objectives. V''· . . 



. . 
.. NOTES 3/10/69 In II tiS' . 

SUMMARY OF MSFC. MSC & KS~ CENTER POP 69·~BM~~SIONS 
The following t able is a comparison of the MSF POP 69-1C ~igatiOn 
guidelines versus the Center submissions of their respective requi ements. (~ 

. V~~? . -.,. .... ""' .. ~ .... ~ 

APOLLO 
KSC 
MSC 
MSFC 

AAP 
KSC 
MSC 
MSFC 

MSF 

381.9 
1,001.5 

575.8 

.5 
100.0 
156.7 

*Requirements 

Dollars in Millions 
FY-69 

'A 

.4 
0 

+ 1.0 

.2 
-23.2 
+ .1 

* 
381.5 

1,001.5 
576.8 

.3 
76.8 

156.8 

MSF 

323.7 
752.3 
496.7 

15.0 
136.0 
182.1 

NASA POLICY INVENTORY AND ANALYSIS GROUP 

FY-70 
/). 

+ .4 
0 
0 

':.. 7.4 
+82.4 
+77.9 

* 
324.1 
752.3 
496.7 

7.6 
218.4 
260.0 

Mr. Landau attended a meeting at NASA Headquarters of the-Ml\SA.Policy 
Inventory and Analysis Group. The meeting served as an introduction to 
the Group's mission and activities to date. Center representatives were 
asked to develop information for two items, to be discussed at the next 
meeting, tentatively scheduled for March 26, 1969. J'here will be .. a . 

~ . ge~era1 discussion o(broa_4 polic:y issues, as seen F>Y the Centers_, 
" related to survival. In addition, Center representatives were asked to 
. dev'elop information for a Center Policy Profile, for discussion purposes 
including such items as: / ,J' , ~ It ' 

.s ~,- !,. ;<,; 'tla../:j1 . 
• ~II ' I, I ;? 1. Program Management 

2. Institutional Management ,,- Wo r !I\. ~ '!!) de..,. fr 0-( ~,; r ' J 

~ J-) 3. Functional Management 
4. Working Relationships 

Further guidelines for the Center Policy Profile are to be provided by 
. NASA Headquarters Policy Office. 

t;'>-. 

SENATOR pASTORE (D-R. I.) HEADS INDEPENDENT OFFICES SUBCOMMITTEE 

Senator Magnuson (D-Wash.) has given up his Appropriations Subcommittee 
Chairmanship to Pastore and has accepted Chairmanship of the Appropriations 
Subcommittee on Labor and HEW. This was done to insure that the latter . 

,committee is chaired by a liberal. 'R ,d'i1~k:5 YlA..C_ .t .. i) n... v-e.t-- '- .slltt I l ~~ . 
.. .. _- ---- --. - ....... -- jO:C"'~,J k.~ 'l~h~;~.3:'-ci. -tl:~ L ~-

Ed Buckbee
Translation
Shep Author? B
[Maus was author of these Notes]

Ed Buckbee
Translation
Is this really a worthwhile project?? B
[re develop broad policy issues related to Centers' survival and a Center Policy Profile]

Ed Buckbee
Translation
P. strikes me as a very sharp, but somewhat opinionated man. B
[Senator Pastore, D-R.I., head of Independent Offices Subcommittee]



Negative report. 

NOTES 3/10/69 MOHLERE 
. JIJlr:fr-d 



Negative report. 

NOTES 3/10/69 MURPHY 

~/il 9r.A 



ATM CLEAN ROOM: 

NOTES - 3/10/69 - NEWBY 
3/11 %1 

Head'iuarters is giving us authority to yr?c eed with advertising the 4755 
ATM clean room and with designin§' the modification of an area in 4708 to .. _ 

"--~.. -- . '-'.~ . . 
accommodate installation of the ACE. Full approval of the combined 4708 

~ . __ .. ~ ·4~_·.· 

clean room and ACE area project Y'ill await clearance with Congressional 
Committee and allocation of funds by Headquarters', We e~pe~t these actions 
within the next 30 days. ~ ,.,....,.-

TRAINING AT RCAA FACILITY: 

S .(:mtract NAS8-2l566 .has been. awarde~ !o.~o.cket City Astronomical 
.~ssociation, Inc., for two educational courses entitled IIAstronomy for 
Engineers and Scientists. II Thirty MSFC personnel will attend each course to 

"b;; pre'sented at the contractor's observatory located on Monte Sano Mountain. 
The first course started March 5, 1969. V · 

MSFC'S PROGRAM HISTORY OF PROJECT SATURN: 

D....! . .. Barton C, Hacker of the University of Houston, Senior Contract 
Historian for NASA's Manned Spacecraft Center ,J:as_ orally accepted an offer 
_~ro.m the U_niv~rsity of Alabama at Huntsv.ille ,to serve as Chief Historian for 
MSFC's Program History of Project Saturn, under Contract NAS8-2l321. . 
~ForrnaI co~fir~atlon o:f Dr. Hacker' s acceptance is expected in the immediate 

future. V 

-

Ed Buckbee
Translation
Dave N. I hope Hacker is not a completely brainwashed MSC historian who views the spacecraft as a Lady Godiva and the launch vehicle as her horse! B



· ' 

NOTES 3/10/69 RICHARD/VREULS 

:; /// 9V4 
No submission this week. 



NOTES 3-10-69 SIEBEL 
J,OJ JWJ . 

1. Neutral Buoya ncy Activitie s : On March 4, 1969 I we achieved a 
goal toward which many people at MSFC have been working for more than 
'one and one-half years: astrQnauts_ participated i!!.J,u~tp~e_ss~re_~uit test_ 
'operations in the Neutral Buoyancy Simulator'. Astronauts Weitz and 
KerWin pe rforme d' an evaluation of two concepts for ATM translation and 
film retrie-val while As tronaut G~bson was an observer in scuba gear. \"./

Yn-:a debriefing following each run, comme nts were obtained from " -
participating personnel and observers . After proper evaluation, as 

. many hardware changes as possible will be accompJished prior to the 
next scheduled astronaut visit on March 19 and 20. Every procedure, 
system, and subsystem performed as intended and MSC personnel 
commented that" It was a real pleasure to have been here and participated 
in the t~sts II • t?',~--- ,-' -,- . .. -

2 . Engine Covers - S ~IC Stages: MTF has been having problems with 
the stage rear cover from the standpoint of hard to handle and install, 

. '---' -_._ .. _. - ~----- - -- -
damage by wind tearing, etc. ME Laboratory was contacted to see if 

--MSFC could' he lp in obtaining five individual covers to cover the engines 
which would re placethe one ia;g~ ';e~r cover:-"Thi~ effort was coordinated 
within MSFC 1 and PM ha-;' giveVl us'''the go-ahead to make one set of 
covers . ~9rk is already: in process to ,supply one set of covers to MTR 
for use on the next S-IC stage to come out of the static test stand. l--......-. 

3. Testing of Cryoformed Prototype S-1C Helium Bottles: The contractor 
reported that they have completed their program in ~epting cryogenically 
~tretch-formed 301 stainless steel bottles. All three bottles successfully 
passec;l the qualification tests set by cognizant Ast ronautics personnel. 
The manufacturing art has been certified by these tests. Thes~J:20ttles 

potentially weigh from 1600 to 2200 pounds less per S-IC stage tha.n the 
~.:r~~t 2014-T6 helium bottles .v·'· " ': ... . , 

4. Gravity Substitute Workbench: The results of th~. flammability test 
on the .propgsed motor for the aerodynamic workben ch have been received. 
Other than some relatively minor changes that were recommended, it 
was 'considered to be satisfactory for flight in the S-IVB workshop. On 
the basis of these results I the Vehicle Systems Division (S&E-ASTN-V) -. , 

gave a preliminary okay and also stated that the experiment would be 
~~~e_:.ented fe 'the Safety Pa_~e~ ~?r .~~~al_~pp:oval. V~' 

Ed Buckbee
Translation
M.S. Has this change been approved by the Configuration Control Board? B



NOTES 3/10/69 SPE ER 
SII,9F& 

1. Apollo 9 Flig ht Con trol: The ~o.lLo_<LJlight prove d to b e a r eal 
challenge to the 'L/V Flig ht Controll c r ~,.. The L/V Flight Control 
~T'ea~-',~~ s faced with a di ~ficult probl en~~h_?? ~uring boost a m a l:
function in the L VD~ t e l eme try inva lida t e d groun d proc e ssing of 

~'-irriportant flight co ntrol da~,a ; W. Shook and J .. Smith, both I B M , 
..... ' rriembers of our Flight Control Team, did an outsta nding job of ./ "F.::; I' 
~i<:~X_ \~~_~~~g1~~~_~~~_~~ ,!~~:~. 'u.b~~ and ~9.~i~.i£g~,~.ip.~~pi>i?:.i~~s.~i:lJ:$ ,~_ /'1'77[:' 
_ .in .E!:;,. &:-:~~-~~ . p,: .?c e s s~ng t~~;;: e ~_~,?~,~~~_~~~2;Rt~ .... sl?-~t~ The-£.<?E.t~r.:,gency ~ ~I:f.r-t~U I " 
- sit::~~.?~ , as~c:ci~t.ed \\lith third S-IV.f.3 burn and safing w as also II. > • ... ~t.. 
h~.~dle.d very well by Bill Brady (lead MSFC Flight Controller). r .... 1t? ... b 
Jointly with the HOSC, a plan f o r contingency ground comma nding 
was deve~oped to atternpt to cycle the main engine valves; to make 
antennCl; s w itching test; to burn to d epletion the APS modules; and 
the re-activation of the Command and Communication System to 
allow GSFC 'to track th e S-IVB/IU . . .This v.~a s .th,e fi .r st mission 
where ground comrna nds were r e quir e d to accOl:r?-plish th e nominal 

"""'" ' '. • . ',' ,« 

mission (restart inhibit remova l a.nd start fu e l lead) . _ These and 
-"otne I- com m 'a 'nds . ex 'ecute'd during the mis sion Jota l e d . ?9 __ p-!1.,o£ vChich_ 
.. _y~.ere properly transmitte d from Hous~o:n and rec e ive d by the L/V. _ v · 

2. Apollo 9 Flight Data: We have now receive d most priority flight 
data including those from GUAM_~_~~~Ji?g the t1?:ir_d S-IVB bUrl: 
anomalies. Data from Carnarvon' are late; we are working on it. V 
~.--.~ .... --..... -~. - ....... -.... ~-...-. 

Ed Buckbee
Translation
F.S. I don't understand this. B



NOTES 3-10-69 Stuhlinger 
2 /11 ,y.-1 

MEETING ON X-RAY TELESCOPE PROJECT: Mr. R. Halpern, OSSA, 
requested this Center to host a meeting on the above subject at MSFC 
on Mar,ch 19. It will be attended by Mitchell, Roman; and Halpern from 

,,".J~ " • - I 

Headquarters, and by Boldt (GSFC), Novick (Columbia), Clark (MIT), 
and Giacconi (AS&E). Presentations by members of MSFC will include 
experiences with the GSFC-ATM X-ray telescope, pla:t:J.s .J~)l:-MSF~~ 

_ ,,_~nhouse wor~, on X-ray technology, and El:~,!:?:_~, }9.r, X-~~y _!.eJes.c~pe study. 
1t is expected 'that this meeting will provide further information for the 
fip.al formula.tion of a work sta.tement for the X - ra y teles cope study. ~/' .-," 



NOTES -WILUAMS - 3/ 10/ 69 13.1/ IS-
j//I ~f; 

Lunar Rovi ng Vehicle : Headquarters has informed us that.J 8~_ 
has been sent to MSFC. f9.r tl1e purpose of funding . ,s,uI? pqr1jng ... 

deverc;pme'rif~~ori,~ 0;;' tbe LRV • . :Additional funds are available I 
·--a~d '~"e '~hould b e r e c e iving thos~ 'in the near fpture . V · 

_ _ ... . ...... ,.."'~_.~ .... l'V • 





NOTES 3/17/69 BALCH 

§-II- 7 - Stclge \V3. " transfe rred fro m the A-I Te st Stand to th e S-II Stage 
Checkout Clnd S torage Building 011 3/13/69 , t w o d a ys earlier than previously 

scheduled. AfLer com.?l etion of Lliz t a nk X·· rays and inspec tion in the 
horizonta l position, st8.ge ~': ill b e move d to tnc vC1:Lic2.1 position on 3 / 18/69 
for accomplishment of spray f c.'a m modifi.cations . _S tage is still scheduled to be 

_!~ady to ship to KSC on 4/11 / 69 . V 

S-1l-8 - Schedule stUl calls for c ryoge nic proof pressure test on 3 / 28 / 69 

and static firing on 4/8/69. V 

S-~.~-=J~ - Stag~ arrived at lvlTF on 3/11/69 and was installed in the B-2 
position of the S -IC Test Stand Or! 3/12/69 . "Power-up" i s sche duled fer 

3/ 27 / 69 . ............ 

B O MEX .. Insta1l2.t ion of the Signed Conrlitioning and Recording Device (SCARD) 

abo-~~-dthe shi? '~_Rainic 1''' w as 5.:onl.pJ.e tc d. on 3 / 1 1/ 69. 5~~ . ships " NIt. Mitchell " 
~n~. "Dis covc~:er" are expected to arri VE: a.t Gulfport , Nlis s i s sippi on 3 / 19/69. 

1.'he ships '~S2cc:anogr3.phe2' 1f 2nd " Ro ckawa.y " are schedul ed to 2. rrive at GulfpoJ.,t 

__ .9.n 3/ 21/69 aEd3/(>·~/69, respectively . 1---' 

.?...-]l S~C:.F~i'~_or~.,s.~_ }? U~:~~0~ - Filia l pl8.ns and sche dules a r e being fo:::mula.Lr-d for 
t}l e desi gn, fabric ntic;n , 2.nd assernbly of two d :)ll.ies f01' the sto!'agc of S-ll st2.gCS , 

which is to be ac c o !n.:t)li she d 1)y modification t o the GE service CO l·i~ract. Fiv~! 

._e xcess :Ml5 tra.ilers h;::<ve been r eceived from the Army O rdnance Dcpc t , PLleblo, 
C olorado , for use in thi s project, for an estima ted cost savin g of $31,000 . v ' 

University Aff?irs - The sustain ing gra'1ts f rom the O ffice of U nivel' sity AH3irs 

and 3.1;;th~1\1SE~C candidate t a sks have now been issu -:.: d to both Louisi arl3. St ::3. te 

a nd Mississippi State Universities .
V 



NOTES 3/17/69 BELEW 

~;n.Ul\'l1vLJ\N HEEVALLJ~~TI00J OF L1\'f-A COSTS: _Qn~tnrna n is prep,:.ning 
informa li on on 'a redu ccc.1 cost progra rn and ~pclica tc they arc ha ',ling 
considerable difficulty in encompassing all the program requi.rements 

.. , :-{~1to- th,I2~>,~ ~1 !-l, ~ed budget, but indicate th~t t~ey '\vill relurn on Mai'ch 20, 
wi th pos itive and cons trucli ve sugges tions. v-
§TO,vV~Gb 0:f_EXP:g:NDA BL~2..!:~.1:.!iE~_~',1v!.:.~~_: In reviewing the l a test 
stowage requirements for the AAP-3/4 n1.ission, it appears that ~ __ S.S?1!:
siderablc ctmount of supplies (f?od, cOf!?tant-wear garments , etc .) must 

- be carriectil~ side the LM to resupply t11e cl~l~ter £;;1' th~ AAP-3/4 mis- -
sion. 'The iM is _?-,ble t.o c;'r~y .most o'r'the s1.;pplies f1'orn the \V~ight ' 

_ _ __ ... • _ .' w . - ~ 

standpoint, but ~y[fic;:.ie,1?t volume is not available:. in the .cre\,' provision 
~!.~~,!agc m.oQuJc . Therefore, these expendables must be_carri.ed into 
tl~e_}-~M cabin and removcd to the MDA ,prior to LM-A acti vation. 
Grumman is now studying the structural feasibility of adding a pallet 

~--., 

in the LM crew com.partment to carry these additional supplies.v' - . " 

LM-A Pl:UME DEF~~CTOR: Regarding Dr. Geissler's note to you of 
2/24/69, we are c!J.scussing ~ the scope and technical contents of the 

"plu me Defle ctor Tes l ,P 1'0grCi.!)l.. \vith"oFganiza tions ill Science and Engi
-E..~~!:ix:.K_~_? determine the necessity for additional tests. We arc 
,.receptivc to D'tOre tests,-. if they cou~d be done in-house at MSrC or 
are of mandatory nature since AAP funds are very limited. t----
~ISIT OF ASTR.ONA UTS: Astronauts Gibso n , Garriott, and Cunningham 
will be at l'llSFC on Jvlarch 20-21, to review proposed LM/ATlv'l EVA aid 
concepts . . Pressure suited sil)1uJati,ons in the neutral buoyancy sinmla
tor ~y.il1 be performed using both 'the 1\ TM trol\ey system and the pa l'cdlel 
~,~l,s conccpt. Except for some Ininor hardware modifications, the 
sin1.ulations will be e.s ,~eD_ti.Cllly the sarne as thos e performcd March 4, 
by Weitz, Kerwin, and Gibson,: MSC plans to issue a report covering 

"both sess'ion s after th~ M~rch 20-,21 simulations are completed. L..--' 

l.'IEETING OF AAP PROGRAM 1vIANAGEHS: Willialn Schneider callcd 
--~ ~----------,--

a mee~t~ng of the NASA AAP Mcu:..agers and their prime contractor 
counterparts ,?,n ]yfa! cl?.14 , a,t 1\'1artin-Denver. The prinlary purpose 
was to get the AAP t eam together and explore todays' interface and 
intera ction proble ms, cla rify wha t needs to be done now a nd de ve lop a. 
plan for future contra cto!' and NA SA te chni.ca 1 intcr fa ce ope ra tions . 
One output of the meeting "vas that the CO,:1,tracto,rs and MSC are clearly 
loo king to lvlSFC, with strong Martin partidpation, to provide direction 

--foi::'-the A pol1oA pplications Progra.m in areas of systems engineering " 

~_~~d integration, !,?ut to date, l-'1'§LC12.a, ~~~"]}1_~_t?_g~n to provide the timely 
data and direction necessary for <;luster interfa.cc and opc.rational 
capability . I bclieve it wilL .be necessary to sy:itch so~ne emphasis ir:t, 
th e lvfartin contract to cover these arc2.S ,\\'hi.le the Central S)'sten1S ........ ,.- ~. , ',' .. , .. ~- ... - -.,., .. ~- ,.- , ... - '-" ---
Engineering is getting np t9 speed. W.:_':i.;1 J:~~ ___ (E~_C;~l,s~in.g these AAP 

," " ,-:.:.qui re ~l e nt? , ,witt} , :tvr~ .. _yy ~ id,n~ ~ ' . ~'!r .. ,.,Ris:ha.rd_ a net pr . . Ha eus s c ,rma rm . 



NOTES 3-] 7-69 BHOW N 'F) 

~P~fj 
F-1 ENGI N E - (Hefcrence note s of 3-3-69 and 3-10-69 c o nccrmng 
hydrocarbo n ,flll ic1 found in th e G~2 o v erboard drain line of e ngin e 

--60S'1.) ' Eng ine F-.6077 at 1Y1AF is sllspected of ha vin g c ~'\:c es~ i\~ ~_, 
hydrocarbo n in the pump LOXdr-~'i~; 'c"~ vity ai1d ~v ill 'b ~ '~li'~ a~s embl e cl, 

"" ana1y;,c(( "a ~'c1- ~'i e a nc d befor c ins l a lla tion on S- IC :- 13. The ov e rall 

inves tig a tion is c on t~nui ng. 

A review of the flight data from AS- 504 indicates a .Te dyction 
of purnp dis c h a rg e head of approximately 275 fe e t (out of 5000 ,tota l) 

-~~at (lpproxima tcly 80 seconds into th e flight on F-2029 (sta ge positi o n 
1). 'The anomaly is und e r investiga tion. 

Modification 180 to Contract NAS8-18734 \\'as appr o v e d by 

NASA Hq. on Mal:ch 10, 1969. This contract mOcliJ~c a tion in a 
_ ~o,st-plus-incentive fee amount ;f $4, 075, ~190, d .cfinitizcs a 14-1/2 
month stretchout in the F-l engine deliv e ry schedule caused by' a 

-~-. . ~.,.... .". . - . -. _.. -' . . _' " - - '.' - . 
redu c tion in the deliyery rate froni two engines to one engine pei" 
rI'1:onth',- The delivery stretchout \vas contract~{aily ' implemented to 
realign F-l engine deliveri e s to a rate compatible with th e launch 

schedule. The modification was forwarded to NASA Hq. for approv al 
on January 22, 1969, pursuant to current NASA Procurernc nt Regula
tions. (Negotiations were conducted in S.e pternbe r 1968.) V " 

J - 2 EN GINE - The contract for J - 2 Engine Op e rationa l and Flight 
SUPf)Q-iT' covering the period from January- 1, 1969, through June 30, 
1970, was handcarried to NASA Hq. on March 13, 1969, by PM 
personnel, who were to remain' th e re to answer qLlestions and expe d it e 

approval of the package. The letter contract for this effort issu e d 
January 31,1969, expires March 31,1969, and \\'ill h ave to be 
extended unl e s s NASA Hq. approval of the definitive contract can b e 
obtai ned in a timely mann e r. 

__ ~E9- 1y_sis of the 1- 2 , ~ngine l~_tLrQ. experime nt o,n S-IVB- 504 
_hasbeel~ dela yed by a ~lo\\: return of data tapes from S OLl th PaciLc 

.tracking stations and the meager instrunlentation in th e engine are a . 

Th.e first detailed da'ta (120 bits p e r second) coy cring the pr e -sta rt 
and start p e riod \vas received 'by Rocketdyne W ednesday night via. 
MDC. MSFC and Rocketdyne had s o me quick look printo uts of 
mainstage operations on l"fonday, March 10. Th e d e lays in data 

-.-----~ ... - .. ~~. . . ". .. 
retrieval are difficult to understand. 

The instrume ntation included ~"o er,gine accel e rom eters and 0 :-1)1" 

two temper a ture meaSLlT e m,ents in the engine area, as );ASA Hq. 
,disapproved inca rporati ng our da ta packag e la s t s UmlTle r. The data 
conta ins ~eye ral un expl a ined event s. , including a drCl, stic ,drop in 

, ~-

_LOX inle ~ pr e s sur e , eng in c valve movem e nt s aft e r s t a rt, engine 
" hcliurYl r egulator pre s sure drop and h i gh (off-scale)eng i ne ar e a 
ternp e r a t u Tc ... The large 'nuLLL >.? !' of l~Ds: xpl<dned e vent s infe r s the 
instrun lenta tion system was d;]'IYla gcd. The failur e mod e s h a ve not 
"" -- ,-

yet been esta blish e d and th e inad e quate instrumentatio n ;01.1_nlakc 
it very difficult to pinpoint the cause. ~.........--

__ --.. O<.---.-.,..-... ~.;·._ ..... ~ .... ____ ~.-..~ .... "' ... i ... -_~or--::"::::'.- ....... ............. ' ...... .,. __ '-.t.~._~. _ _ " 



NOTES CONSTAN 3-17 -69 

Nothing of special sigtlificance. 



NOTES 3-17-69 Downey 

1.. AIR FORCE INTEREST IN MSFC CONTAMINATION STUDIES: 
Captain LaMontagne 9f the Air Force 1 s MOL Project visited SSL for 
a briefing on our activities in the optical contamination field. We 
discussed our flight experiments 'and laboratory" work' with him. Also, 
he visited with persons in Aero-Astrodynamics, Astronautics and 
Astrionics Laboratories, and with Dr. G. F. McDonough of Central 
Systems Engineering. Captain LaMontagne was able to obtain an 
appreciation of the interest in contamination investigations at MSFC 
from both the systems engineering and laboratory research stand
points. _:w.:~_ ,rlan to continue liaison with the Air Force on our con-

._ tamination experin:ents. V ..... 

2. HYPERVELOCITY TESTS IN SUPPORT OF JPL: We have begun 
a ,second series of hYp'e!velo~ity tests in conjunction with the 
Mariner '71 mission. With additional experience on the range, our 
techniques are improving. We have for the first time successfully 
sabot-launched spherical projectiles. A hydrogen supply of improved 
purity seems to have enhanced performance dramatically. With only 
half the powder charge we normally use, a perfect shot with a 
spherical projectile was launched at 9 km/ sec. 

__ " _._. __ ------ _ .. ____ _ • _ ._ _ l.o 

3. STRATOSCOPE II MEETING: Mr. Heller and Mr. Harrison of 
SSL accompanied Mr. Boehm to Princeton for a .~.~ .co.n_4. .. ~~_e_r,mal 

meeting on Stratosc;:ope_J1..oo_ The Stratoscope thermal design consists 
OThighly~;~'flective surfaces, a flat shield above and below the 
telescope, and thermal blankets. A decision was made to prepare a 
test plan for a full-scale engineering flight to test the thermal design. 
This engineering flight will be accomplished prior to the next 
scientific flight, which is scheduled for November. V ' 

(Mr. Heller is on travel today. In the future, he will prepare the 
SSL Notes. ) 



NOTES 3/17/69 GEISSLER 'T"? 

. .1.; ~ 1M . 

1. AAP Critical Problems : Three major problems are evident in the AA_P with 
, mrz: 'C 

recommended solutions expected within the next two months: (I) CSM stowage 
overflow, (2) non-optim~ use of astronaut time on the AAP-3A mission, and . 
(3) rlACS propellant capacity vs requirements. The CSH stowage problem-- fs -
associated with the parachu~e hung weight constraint on the CM of 13.0001bs. 
(abort consideration ) • . Volume has not been closely studied. Two solutions 
have been pursued: (I) SM sto"rage which requires redesign and EVA time, and 
(2) AAP-2 and AAP-4 stowage. The first was deemed undesirable by NASA Head
quarters and the latter is being pursued in some detail. Approximately 1100 lbs. 
of overflow equipment are planned for AAP-2 and 800 lbs. for AAP-4 if volume 
is available. Such an off-load to AAP-2 narrows the payload margin to slightly 
more than 900 lbs considering closed~oop PD. Open loop PD operation appears 

\P~inent and will reduce this margin by approximately 400 Ibs. AAP-4 is not 
as critical at this time. but other factors such as . additipnal yaw steering, 
etc. for l aunch window considerations could worsen the situation. Non-optimum 
use of astronaut time on the AAP-3A mission is associated with the weight and 
volume limit for the AAP-2 vehicle. A combinat ion of the AAP-3A and AAP-4 
missions is being studied with and without a revisit. It appears that such 
a combin ation .without a revisit vould present no major problems except 

-possible loss of ATM experiment time , while a ~~visi~ would present what now 
appears an impossible stowage problem • .. WACS propellant capacity vs attitude 
timeline requirements excluding experiment pointing is marginal and is being 
closely reevaluated. No propellant is available for experiment pointing 
unless the aforementioned missions combination becomes a reality, in which 
case approximately 100,000 lb. sec would be available for experiment pointing 
and additional mission requirements • .,'----~ 

2. 1M-A Plume Deflector: In Notes 2/24/69 Geissler, we stated that supple-
• a I. 

mentary tests are necessary to verify that the LM-A plume deflectors are 
adequate to protect the ATH solar array and to deYtne the--associated performance 
lo-i;-s-on tlie -thru.st·e·rs-."'··It now -appears · Q.~~an (GAEC) has rea ched the same 
~~~_c:l\ls_ion t perhaps as a result of our probing. Tests are being planned toward 
the first of April, but as yet ere not scheduled. GAEC has been told that we 
require the test plan for approval and will supply one or two observers. 
F'urther, the full scale test of the ApolloLM deflectors is scheduled for 
April 12-17, 1969, at MSC. We have asked and received permission to monitor 
these tests. Probably, a concise coordinated effort on our part will obviate 
any additional tests on the deflector other than those already in the General 
Test Plan.~ .. 
3. ~echnic~l Present~tions: Mr. O. H. Vaughn, of our Aerospace Environment 
Division, recently gave a presentation on the subject "The Moon Close-up" 
at the Southeastern Regional Meeting of the National Speleological Society 
held in Huntsville on March 1, and at the regular meeting of the American 
l-ieteorological Society, on March 4. - Mr. Jerome R. Redus, of our Astrodynamics 
and Guidance Theory Division. ha.s been invited to present the paper "On 
Asking the Right Question in Optima l Control" at the local AIAA Flight Mechanics 
Panel on April 24. Mr. Redus has also been asked by the Joint Automatic 
Control Conference Steering Committee to chair a session on "Aerospace 
Guidance and Control Systems" at the Joint Automatic Control Conference this 
summer. V 



NOTES 3-17-69 GRAU 

~ 

No submission this week. 



NOTES 3/17/69 HAEUSSERMANN 

, 
No submis sion this week. 



NOTES 3-17-69 HEINBURG I) 
h ' .I/! 

../ "Id 
1. S-IC HEA! SHIELD:, As a result of some M-3i insulation coming ~ff the 
heat shields during the past several l aunches, it was determined that un-
~expectedly high vibr~tion occurred during li f t-off apparently due to 
reflections f~om the lau~ch pad flame bucket. The Boei~g Company has 
complete d an extensive experimental program on both the M-31 and fiberous 
titanate asbe stos insulation panels under the launch conditions which far 
exceed the initial de sig~ requiY.'ements. __ Even complet.e re:c1oval of the. 
insulating material from portions of the hon,3ycomb heat shield did not 

~ destroy the integrity of the heat shield; thus, complete loss of insulation 
d01,ffi to the crushed core, which is virtually imp':lssi ble, would not cons ti tute 

... any struc.tural problem on future launches. ' / 
2. S ~'TI C~:f:~':'ER ENGINE AN01-'l.ALY I~'J3STIGATION: Five tes ts were conducted 
this wee k with the S- 11 Outtoard Lox Suction Line Configuration. Two were 
dyna.mic pulse test~- "(with 'lox pump opprating), one was a static pulse test 
of the pu..TP,p and suct ion line, on'2 was a stati.c pulse test of the suction 
line only, and the las t t e st was at a low NPSH to inve stigate the. pump
excited frequenci .2. s at lOT';; inlst pressure. These tests comple,tE:d the pulse 
requ iI'E'.m.::nts fur the outbc>ard suction line configurati"yn. The test facil i ty 
is hsi.ag modifi e d for a gew shaker system for the lax pump. The system 
will have the capability of .yibrating the lox pump to an amplitude of 6 GiS 

"a,t a frequency of 15-2.0 Hz.V W 

3. . BIONEDYCAL EX:PERIHE~'TS rUNDING DIFFICULTIES: Although we. have been 
get ting as suraace that funding 1. s on the way, ,",ve have. now bee.n essentially 
without money for five ~eeks, and have had to hold up on procurement of . 

---'" - - ~ - -. - - .- - -, 

some crucial pacing it~ms. We are investigating means of precluding such 
dela.y s in the i.T!lplE:me;:1~ati.on of the next quarter's funding allotment. V 
4. :BIOMEDICAL P~3TP..'LJMEXTA-=ION SAFE7.Y HAZARD ~ GEMI~I / APOLLO ECG: It has 
now been provl;-n conclusively that .the G~mini/Ap c. llo ECG sign.ai ~onditi,?~~r 
r eally is capaule of §~ocking the use~ (astronauts ) und~ r certain conditions. 

... ~ ... _~, _ _ ~~ ,1 _ .. . _ ... .-

Since we will be using a number of 'tbese units in our Bicastronautic.s Task 
Team activities, we have initiate d a singl e point respons i bility fo~ 
che cking the e~lipme.nt upon rsceipt, and for logging in and k~8ping ~rack 
of the eq~ipmcnt in use. A protective cir~uit designed at MSrC to preve.nt 
~:hocking was provids d to MsC " b'e f:Jr2 Apollo VII launch, b-Jt has not be:sn 
emph,yed as ye.t . Hf~adq'Ue.rt~rs h as , however , now issued in.3tY.'uction s f or 
certain corrective me asures , to be t aken with the existing Ge~ini/Apoll~ 
ECS signal cOI'.ditio!l~rs. /' . . 
5. WOR!ZSHOP ATjT:2U:DE COK':::'RO:L S'lS'l'EMS (WACS): ':'he first major WACS e..IE-ctronic 
cc.=:pcr:en t procere!TIe:lt re~uest (Horizon Se~s(\r Systems) has progress e. d to the 
point cf prcpi)sal evaluation. Thirty c Dmp&r:.ies lA'2r2 invi t 2G to propose; 
however, cP..ly one. company respond8d. The contract0r's c.ost was app.!:'oximateiy 
$1 million .m.;·r,e than our f>.st~m-8.te made last year . Ther2 appE'.c.rs to ~e no ' 

~a1tsrn2.tivt' other than cu':. ':. i rlg Gut everything possible E.nd trying to negotiate 
down. In this case, the ~_.::mt~2.ctor probab ly k:-;'0WS t~at his c.ompany has 
the capability tc provide the component, and that ~ny oth~r company would 
reCiuire signif i ea:ltly mo !:' e tim? and funding. 1/ ' 
6. MOL. PROC:l..o\..Tv1: Captar.n 'L~HOi'1tag!:1e of the USAF MOL Pr lJject Office visited 
ocr Materials Division for discussion about e.,u+':gassing, contamination, 
fl2.m[na~ili ty , etc., and our control of material s in AAP. We ga - 2 hi.m 
c onsiderable ·information and data. He indicated that a closer liaison was 
to be est2.blisbed TtJith MSFC. V 



NOTES 3-17-69 HOELZER 

MEETING ON APPLICATION or NASA HEADQUARTERTS MANAGEMENT INFORMATION 
NETWORK EXTENSION (MINE): 

A study is being made by Systems Development Corporation for the 
Systems Analysis Branch of Computation Laboratory. This study 
will determine the typical requirements of MSFC for a generalized 

_~ data management sys-tem which allows user-oriented on-line " 
storing, retrieving and manipulating' of engineering data. - These 

t ·ypical requirements include the extended version of the ' Auto
mated System for Status Information and System Test Planning 
(A..s~ _IS_T) for the UNIVAC 1108 computer and the cataloguing of 
space experiments characteristics. (ASSIST is being developed 
for a limited capability on the GE-23S computer in S&E-QUAL). 
This study is nearly finished and will result in a comparison 
of these requirements with the capabilities of existing 
government sponsored generalized time-sharing data management 
systems, in the functional specifications of a new design using 
proven concepts and techniques, and in an implementation plan 
for such a system at MSFC. 

To explore further the capability of the generalized data manage
ment system MINE and its possible utilization for MSFC requirements, 
a meeting was held between personnel of the Computation Laboratory, 
Ex~utive Staff, and Mr. Tuey, NASA Headquarters, Manned Space 

~ Flight Program Control Of~ice., who is responsible for the 
Adevelopment of MINE. The MINE system .was developed by GE for 

NASA Headquarters. 

We concluded that a further brief study of the ASSIST requirements 
and the design specifications of MINE should be performed to 
determine if MINE is feasible to be applied for the 1108 version 
of ASSIST. The MINE system will be available by the end of 
March. ~ 



NOTES 3/17/69 JJ\MES 

AS--50 4 FliSrl t EVcdu(~ tiOll StCltuS : At this point , a l eak in th e engine. _ _ _____ __ ____ ~ __ ".,~. ____ • .'io. _ .... .. 

c ompartme nt Clppc?:ars to account for the third burn anomaly . This 
~_ .. ' .. - . ...... ____ •. __ • - ' ... . "'.","- • • ..-:.. ... " - ""Ol'_"'~' .... - • _. s ~ ,. __ • • ,_ ....... " • • • _ ....... ~ .. 1."' -" 

would account for the d e crea se in cha mb er pressure as \vell as the 
actuator ya,"\, effect . We are continuing- to try and d e termin e the 
8-11-4 oscilla tion CalISe . To be in a position to avoid t he anoma ly 

on futur e flights, ~ a_3£,s:is},9!'\. 0.9~J2.e"e.~ ~m~.s!,~~~ .. S? .. P...~·2~~~!..J,~. ~ .. . c.sP.~.~~JJS¥,. 
to impl ement earl y c enter engine cutoff. T,be engin eering and kits 
Y'/ir(~be.:piQ_~.ided ·, fo~ 'S~ II ~ 5~' 6 I . i I and' ·8~. ltfte''klfs ~a"re- bel n-g" l)-laf;l~' ed 

_"'~'"'"'-_~"V . .. ... ·r ..... "_ ,.' ~ 'I"". .... :...:r_~~ 

so that t hey can be installed to provid e the cutoff capability but w,Hl _ 
have a dis enabling capability wl1'i'ch can b e' utili zed as late as t wo 
~-'~"---..-- . "-"'-' • • .' • .. •• - .~ . -' • p' .' . _. ', ... - ••• _- ~'.- •..• • 

to three vlee)::;,s prior to launch if later information proves the cutoff 
-unnecessary . ' The early cutoff will cost us approxima. tely 600 pounds ___ .... __ ..-_ ___ .. ___ ....... __ . _ ...... ,. __ .... "-.'" .. _. ,.--.-...... -_ .. . - .... of ·_ ..... -_-.·· ... ·.lov 

_ of pa yload which would be acceptabl e on the F mis~:;1o.D but may b8 
~~rna~rgi'~ar if AS·-S05 is la unche-d~ ~<~ith the·'G '-mis· ~"io~ · . We are loob .ng 
....... '.~~,. "" ........ '- .... ' • • .- , • . . ' - -' •.•. • ' ....... '\:t .... ., 

at prope llant Joa di.ng ad ju stment s to reduce the pa yloa d loss . v - -' 

8-11-7 Insulation: Refere nce Heimburg's Notes, same subj ect, dated 
3/3/69. vVe Clgree tha t rr.ajorspray foam in s ulation should not be 
installed u nclGr othe r th~;"-~s-ta'b l~- enviro~lm~ntal ~ondition s . 'Ne" ~'re 

'''n -ot "'co:O vlnc'ed t ha t\ve 'cannot do a sat{s1a~ct'ory j ob' ~i'thth~ cork on 
the sta nd. North Arnerican Rockwell d e ve loped an improv ed procedure 
and provided loca l environmental protection for the insta llation . They I 
MTF and we agreed with t he pr?cedure. The implication that we 
proceed ed b_ecause of sche dules and age. inst 'advice at th e time i~ 

~ ....... .., ....... - •••. -... "'f",.- ~ • .... • + 

not correct. Some of the cork was applied on the stand to alloY'! uS .. ~- _ . .. ' .... - , 

much time as pos sible for the spray foam operation and remahling 
cork applica tion in the Ver tical Checkout Building. We have ins pecled 
8-)1-6 co~k installation .. and with 8&E-AST N I f9und it to be satisfa ctory. 
Although \'18 think the portion of cork installed on S-II- 7 on the stand 
is O.K. I we have agre ed with 8& E-ASTN to inspect it like S-II-6 . 
8-11-7 is now in t he Ve rtical Checkout Building at MTF for s pray foam 
applications and the installation of the rema ining cork in sulation . \,./ '-



NOTES 3/17/69 JOHNSON -p . 
J I '" /) . ..,.' .~/ 2 

I . 

Advanced System Development - FY -70 Program - In the FY -70 Budget pre
sented by the Johnson" Adminis tration the Advanced Syste~ 'D-~'v~lop~ent 

...... Program (Supporting Development) was _,.flie.-? at $IS·.3M. __ GU2:9-elines to MSFC 
were)~Lg¥;to be used ' principally to i..~giate research on sub~ystems, and 
technique s applicable to 'the Space StatiOl~, the Space Shuttle, and the Lunar 

_1r.ov e-~-: The ~_?~_:c,:_m c,:rrenfiy'be ing planned reflects the J2: .. .9M (+20%) 
total and allo t s: 

Space Station 
Shuttle 
Lunar 

$3. 8M (+20o/c) 
2. 2M (+20%) 

1. OM V-

Based on the _.~.,~ 9.ue.st f~:>r additional funds recently forwarded by Dr. Paine 
to the Bureau of the Budget, we were requested on Friday to plan and submit 
to OMSF by Noon today alternative programs at: 

Space Station 
Shuttle 
Lunar 

$8M add-on 
7M add-on 
o add-on V' 

The alternative first-draft programs submitted are: 

Space Station $IOM total 
Shuttle 10. 5M total 
Lunar 1. 5M total 
Total Program $22. OM V ' 

And: 
Space Station $IOM 

. Shuttle 17.5M 
Lunar 1.5M 
Total Program $29. OM V-

The third program plan assumes MSFC is assigned lead center responsi
. bility for the Shuttle. Information provided Headquarters (Messrs. Hall 
and Lord) was marked preliminary. It is being II staffed" and refined codayv 



NOTES 3/17/69 MAUS 

HEARINGS OF THE tJS2YSE SUBCOI...,1MITTEE ON MANNED SPACE FLIGHT - Oh 
March 12, Dr. Mueller t e stified on the Spuce Station, Space Shuttle, C of F, 
and Hesources and Program' Munagement requests. He made a good case for 
both the Space StCltion and Space Shuttle stressing that both should be 
developed togeth e r and that if funding is available in FY-70, the Shuttle 
could be operational by 1975. Mr. Roudebush (R- Ind.) commente~that the 
Shuttle is obviou.sly the answerfo- Iow Eost space transportation. Mr. Daddario 

- (D-Conn.) made the observation that ~.hile tile U. S. space budget for ~_c~-
fl.llpurposes has been declining, there has been an increase in qJper ,spending 
f~r ; space.· The resultant effect appears to be that as a nation, we an~ being 

... . - ~ '---~ . 

pushed into a military activity ~ 

Mr. Roudebush commended NASA for its Apollo achievements and commented 
on the usefulness of space. He stated that Y!~ as a nation could benefit more 
if we could i'edirect our people from being earth-bound ' / ' . 

Mr. Daddario inquired as to Nl;SA/s intent to build an Artifical "G" capability. 
(Dr. - Mueller indicated that this was still under study.) Also, Mr. Daddario 
asked that NASA provide for the record, a priority listing on space station 
modules. . 

The general tenor of this hearing continued to be cordial in this session 
which concluded the hearings before the subcommittee. 

The following are tentative schedules for further Congressional Hearings. 

Jiou.§..sLAppropriati.9ns . :",. begirLfipril 14 (Dr. von BraunY.:'ill probably 
be asked to-appea'i .) , .. - _ .. _-' ' . " . -----..... ~ .- . - - - ... -. ~ '" ... 

Senate Authorizations - begin during week of April 14 through 18. 
Senate Appropriations - last part of April. 

JOINT MSrC/MICOIvI 'LELEPHO~.E SERVICE STUDY - A joint recommendation 
for separation of the MSFC administrative telephone service from MICOM is 

. included in the Telephone Service Study report which was completed by MSFC 
and MICOM and forwarded on Friday, March 14, to NASA Headquarters and 
the Army Materiel Command for final action. Management considerations were 
emphasized and cost factors were minimized in the study report and the cover 
letter . The study recommends that approval be given to establish a separate 
administrutive telephone system for MSFC as soon as possible. >,,/ ' 

Ed Buckbee
Translation
Bonnie FYI. B

Ed Buckbee
Translation
Noted. BH
[re House Appropriations hearing on April 14]



I 

NOTES 3/17/69 MOBLERE 
(..._.." .. 1 . , 

Adjunct Professors. Efforts to vitalize the long dormant concept of 
adjunct p~ofessorship appear to b~" bearlng f~uit. . S ·e~era1 meetings 
on the subject have taken place in recent weeks. DAB has set forth 
a set of guidelines that are in the process of refinement after joint 
discussion. The matter has progressed to the point where actual 
nominations have been made by Dr. Scott of DAB. Faculty 

~-consideration of these nominations is currently in process. I 
propose to involve Chief Counsel in order to assure no vestige of 
conflict of interest. , .. ,. ...... ./ 



NOTES 3/17/69 MURPHY 

1. Re view of Ge ne ral Dyna mics Operated Ra diation Test Facility: General 
Dynamics (Forth Worth) has a current contract with S&E-ASTN to evaluate: 

a. The combined environment effect of radiation, cryotemperature, 
and acoustic vibration, on organic materials used in insulation, valves 
and transducers. 

b. The effect of ,high-intens~ty nuclear radiation on the thermo
dynamic state of liquid hydrogen propellant. 

The te st facility is Air Force owned and located in Forth Worth I Texa s . 
This facility consists of the reactor I the 5400-gallon capacity RIFT model 
tank, radiation shielding, and other as sociated test hardware. The test 
program is expected to start in early fall 1969. 

The }~ir Force feels that the test operations present potential radiation 
and LH2 safety hazards and vyants the facility moved. To relocate this 
facility will cost 1 to 2 million dollars, plus considerable program delay. 

_NASA Headquarters does not believe the operations will present any 
radiation hazards and is presently conducting additional analyses to 
further substantiate this position. S&E-ASTN is providing the analysis 
on the liquid hydrogen propellant hazards. We are working with them 
and ..will review the facility systems and the operating procedures for LH2 ' 
at Forth Worth, Texas on March 26-28, 1969. 1 ,_ 

, ( 

2. Change Proposal on Re-routing S- II Stage Engine Cutoff Sensor Dra in 
Lines; The change in insulation on the S-II Stage (S-II-8 and subs) has 
necessitated re-routing of the engine cutoff (ECO) sensor drain line. S&E
ASTN has prepared an Engineering Change to route the line to the LH2 feed 
line fairing for disposal, thus eliminating associated GSE. 

NAR has proposed a change which would roa,nifold the lines into a common 
overboard and retain the requirement for currently used GSE. 

We became involved in this change because a GH2 leakage of approximately 
50 SCIM passed the ECO sensor seal, and NAR has expressed the thought 
that the_ GH2 could be trapped and create a hazard. , 

The space under the LH2 feed line fairing is not actually purged, however, 
GN2 from the interstage compartment flows under the fairing to the atmos
phere providing adequate inerting for the GH2 leakage. 

We have worked with the Saturn Program Office and S&E-ASTN and concluded 
that ,the cha,nge proposed by S& E-ASTN is safe I simple and would eliminate 
the need for associated GSE plus the people to support it. . This decision is 
to be made today" March 17, 1969. / 



-' J 

NOTES - 3/17/69 - NE'WBott 

Negative report. 



NOTES 3/17/69 RICHARD/VREULS 

Nosubrnis s ion this week. 

,....,-.. , 
>-. 

~':-' . ,,:: J.r 
-' ! ::J 
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NOTES 3-17-69 SIEBEL 

1. Neutral Buoyancy Activities: The schedule for the next astronaut 
participation in the neutral buoyancy tank has been changed to March 
20 and 21. Several systems and equipment modifications are being made 
to prepare for this visit. A tether restraining system is being developed 
to insura that the astronauts do not get their tethers entangled in the 
mockup while operating in a space suit o A heat exchanger is being placed 
in the spaca suit air supply line to maintain a confortable temperature in the 
space ·suits. The umbilical is being made neutrally buoyant so it will not 
affect the buoyancy of the astronaut in the spacs suiL Additional modifi
cations are being made on the suit weighting system to make it compatible 
with an A5L suit and the mockup equipment. A new type of foot restraint 
is being developed to replace the dutch shoes on the ATM-LM hatch work 
station .. This restraint should be easier to use than the dutch shoes Q ./ 

~ . 

2. Orbital Workshop APS...§..ystem: The design of the APS modules is being 
modified to ~~corporate heaters ,purchased from an outside vendor. We are 
to furnish by July I, 1969, a mounting panel for vendor qualification tests. 
The complex parts for these panels are to be made on a numerically controlled 
milling machine 0 Our capacity, even with the recent addition of a surplus . 
machine from Rocketdyne I is not adequate to make these parts. In-house N/C 

-machine and programming cap-a city is becoming a pacing item in the OWS I 
ATM I MDA, Solar Array # ATM cameta and electrical manufacturing programs. 
We hope to relieve the situation by the conversion of a large machine to N/9 
operation and by expanding (possibly by retraining) our programming activities. 
In the generation of punched tapes and in the de-bugging of these, the support 
we have received from Computation Laboratory has always been excellent. / 

3. ~ace Manufacturing: Five people from Grumman spent a whole day in 
our Laboratory this week. They brought with them many idea s for space 
manufacturing and discussed these with us. They were brought up-to-date 
with our thinking and were shown the status of the experiments to be flown 
on AAP-2 0 The interest they showed and the novel ideas they had were most 
gratifying. , 

4. Aluminum Welding Course: The University of Alabama in collaboration with . . } 

MSFC Training Branch plans to conduct a ons-week course in aluminum welding 
during August of this year. C. Jackson, a professor at Ohio State University, 
will coordinate the activity. Our Welding Branch will furnish the welding data 
and wiil assist in selection of instructors and lecturers 0 The reports" Integration 
of NASA-Sponsorad Studies on Aluminum Welding" and" Analysis of Thermal 
Stresses and Metal Movement During Welding" will be the basic" textbooks .I ~/ 



NOTE S 3/17/69 SPEER 

Trans fer of Equipment t o MSC : As previous ly ag r eed , Com pu
tation L abor a t ory has now tra nsferr e d the origina l HOSC cons ole 

, di splay generating equipm ent to 1-.1SC. O ur n ew system i s much 
- superior and is now considered ope ration<'l. l. Chris Kraft i s going 

to use the t ransferred equiplnent for ground monitoring of the 

ALSEP p a ckage . 1,./ 
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NOTES 3-17-69 Stuhlinger . I 

=s : '.; 
:' : .., 

No submission this week. 



NO:rES 3/17/69 WILLIAi\1S 

1. Status of Procurement Actions: (a) Use of the Ben Franklin as a Space 
Station ,Ana log: Contr2..ct.was negotiated with Grumman on 3/11/69. We 
expect to have the contract signed by last week of March; (b) Nuclear Flight 
~yste~ Definition: D&:F \"{as signed on 3 / I!. RFQ will be released 3/18; 
(c) Lunar Roving Vehicle: Awaiting decision from Headquarters on whether 
we will award para11el ,contracts. ,/ 

2. Space Station Study: We are participating in the preparation of a new 
"Statement of 'lfork" for the Phase B contract. Mr. Dannenberg spent most , 
of last week in Washington and will brief you on the status/outcome on 3/17 • 

.... AS you know. we are ,following tl~e direction of Chuck Mathews even though 
he does deviate from '\vnat we feel ishest •. <;:;hucJ:-. has been informed _of our, 
differences and your concerns. " It is planne'd to review the essence of the 
;;~; Statement"o(vV~rk ata MSF '~~nter directors meeting in Houst<;>n ~n 
-Wed~esda:y .. -3/1'9. and~ dependent on the outcome of that meeting, schedule 
.,-a, meeting with the non-MSF center directors and following that have- a me~ting 
_wi~h Dr •. Paine. Our current plans (desires) a~e to get the ~F9 <:,ut ~y 
approximately May 1 and a contract signed in August '69. 

-.... _ - • _~ & . , w " _ .' •• ~ • 

3. President Nixon' 5 Task Group (Agnew, DuBridgc, Seamans, Paine): 
Chuck Mathews called me on Friday (3/14) and passed along the following: 
The gE.,s_t meeting of the Task Group on 3/7 went wel,l and Dre _,Paine was _ 

" encouraged' ?y the outcome. Dr. Mueller and Chuck Mathews spent Tuesday, _ 
''' Wednesday~ and Thursday briefing the staffs of the Task Group members, 
' "and the general consensus that Chuck obtained from the meeting can be 

summarized as follows: ' 
a) There was basic agreement that the Saturn V production should be 

. continued; ho\vever, we should wait until the September 1 Task Group report 
is in before a production rate is selected. At any rate, we should minimize 
the funding requirement ,during the next few years as much as possible. 

b) There was' basic agreement that we should continue with additional 
lunar flights after the initial landings; however, a rate of two per year 
seemed adequate. We should try to minimize the funding required in the 
next two year s. 

c) As far as the Space Station and shuttle vehicle is concerned, it didn't 
fare as strongly as desired. TJ:1ere w'as basic agreement that they are 
desirable and we should proceed, however, "why can't we wait until the 
September I findings are complet~" before a commitment is made. The 
DOD was sOIIfewhat negative on the station but finally C2.!TIe around to a 
basically neutral position. DOD also felt that the shuttle was desired but 
more needs to be done on "what it is" before a "commitment" is in order. 

I also understand that Dr. Paine still plans to continue 'with his original 
positi011 - i.e. press for the FY '70 supplement and the tentative commit
ment to the new goals .. 





This is the relYlainder of the 
3/24/69 ITlarked NOTES. 
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NOTES 3/24/69 SPEER 

3/.h~~1/~ 
AS-504 S-IVB Third Burn Data Delivery: As you know, P!:'9q!~!TIS 

were experienced by GS} C in expediting the S-IVB third ,burn data 
r- ~.. . . 

from Carnarvon and Guam on AS-504. Prior to the n1.ission we 
«.0.:' ~~ ,.. ,.. _ _ ._. ~ • 

had agreed to accept delivery of these key data at launch plus five -.... -. _. -. ' .. ,- - .-.-' ~ ..... 

days. Shortly after real thnc monitoring of the third burn anomaly 
we started our efforts through GSFC to expedite all pertinent data. 
The l-~es, ults ",w ,ere ve 1'.1 disappointing due to the inflexibility of . 

",net,work routine data handling procedu:~es ().~d GSFC·s determination 
to us e c.q,mmon air freight. Bas ed on this experience, we are , ~. -- ......... .' ...~.... ... .... ' . 
addressing Gen. Stevenson and George Hage on the subject of 
~~p..:.9it,ing a,.rnin~ln~m ot,key flight data to MSFC on a r ,outine_ 
~basis~or ,each flight. . ,In addition, we are requesting that a 

'~ ' ~~~I1:tinge~l~y capabilitY.,be established to_ .. ~xpedite data by courier 

... ' C?r , sp.~c~~Laircraft fr?~ ,~:ny. ne~~,~,~'. ~ta!~,?~ if required for the 
analysis of flight anomalies. V 



NOTES 3-24-69 Stuhlinger 

3J~1.£'1<h 
1. X-RAY TELESCOPE SATELLITE STUDY: :Pick Halpern from OSSA, 

. and t~ur potent ial ex p e riment e rs for the X-ray satellit e from 14IT, Columbia, 
Ameri-~-a~ Science-~nd Engineering, and GSFC convened h e re on- March 19 to - . . -- . 
discuss details of the project with representatives of PD, S&E, and AD-S. 
OSSA togethe r with MSFC had cons idered the poss_ibility of letting a study 
contract soon to define design d eTails of a X-ray t~lescope satellite. How -

'--ever, it b e came obvious that the definition of the ex p e rimenters, and the 
. requirem ents to b e imposed upon the X-ray telescope " have not y e t pro
gressed far enough to justify a contracted study of a telescope design. 
Mr. Halpern decided, the refore, that ~etails of the ex periments and of 
telescope requirements should be s~~~died further b.~fo:r:_~ . a telescope design 
stu~y is to b e initia t e d. '" . 
2. ASTRONOMY MISSIONS BOARD MEETING (AMB): I attended the AMB 

)v1eeting last Friday and Saturda y at MIT at the request of Jess e Mitchell of 
OSSA. The Board has been working on a position paper on the subject of 
..Ee.commended activities and priorities in space astronomy projects; individ
ual reports from the working groups were briefly -reviewed. In genera l, 
there are _~!.!?ng recommendation s for heavy unmanned astronomy payloads, 
particularly for X-ray, gamma ray, and cosmic ray observations. The 
prospect of a "heavy Expl~-rer program", as ·proposed by OSSA and presently 
studied at MSFC (PD), '-isenvisoned with great enthusiasm by the Board 
members. The,.Board's attitude toward the manned space station is of the 
"wait and see" nature. There is a general conviction that man will play an 

-important role in future space astronomy projects, but it is .rot yet under
'. stood how, and whether, .!?e ,science planners, can find a way to ,p a rticipate. 

in the pres ent s pace station planning effort. The c.hair!llan of the AMB, 

] 1{( ) Dr . q~ldberg, a~ ked m. e to a. tt.en. d all. future AMB r.reetings as, an 9bs erver. 
Lvcc-. <; It is my feeling that a ~E!,~£.~I?:g,_t~~9SSA byJ?,)d,,,,~.l),jJte,,.?JC!-~.u~ .,,9f_t.4,~"~§.p..9z~_e 
-- station plan? tng would be very~.s. e,flll .,and, in fact, verya.d y'J sg:tg .1 e . V/ fY I .. :;1"'!-:.. ....... ,..., ..... ;\)f<;l.o."'-~"'_", ...... " .. '.,~~'O'l:'.::" ..... _I.~r • . i'·~~ " ...... .;'~"':;;-";": . .:. • .;,.N .. ......,..':':::! .• ,:J-o -. - !', ........ "'''''' 1:;...>1. - . ~ • 

f) 
--~ A more detailed trip report on the AMB Meeting is in preparation. 



This is only a partial set of NOTES. 
Dr. von Braun didn't finish the set, 
but since he will be away for several 
days, asked that we send those marked 
pages on out. 



NOT ES 3/24/69 D.Al.;CH 
:3 h£(;<;~~ 

f~, . 
S - II··'i - LI:.., t &lll<: X -l' ay s , inf;pcctioll of fo i l [,(;0. 1 5 , and tank cJ.O S l~ OLlt 
- ----- (~ , ~ 
were C U~1Jl.J .::. t '.= 0 , ana S.t.ZlgC \'i a s inst;:dh~c1 in the vcrl ical position o n 3/19/69 
one day l::.tr(,,r thCin p18. !-il~(:d b e c2.use clf b~d weather . Stage is sUD scheduled 

""to o'=! ,r:~_~cly .to :::;bip to K SC Oll 4 /11 / 69,~ ~//-

~~~ .. L",:",~ - Pre-stc.tLic chccbJut :t.nc11TIodificatio:ls a r e p rogressing o n schedule 
for cryogenic proof p:r:(::ss u l' e .te s t on 3 / 28/ 6 9 a.nd static firing on 4 /8/69 . \,...-""-

~Iw'_ " "''''''' ''"-'''_''''-''' ~' 

!?.:~~:..:~,~ - "Power -up,r is s till set fo1' 3/27/ 69 k .... 

!?'.Q..l\/~~~~:. - At the request of ESSA a c . .?n. ferencc will b e h e ld at MTT:' o n 
, :. / 2'7 / 69 ~l.ll cl 3/2.8/69 f0 1' the p l' irna:r y purpo fie of _~Pi)2:a i sing the scveJ:a1 

p:!.' i.~·, c ::.pcd, in'v e s U'f., a tiol!:3 of .B D\·!' EX status, pl Cl ns , etc, v" 

~:cl g~ .. ~:~~_~~~-=,'\.:C~.~E:0_~!:.I~· .. ~ .::-_~~'~~_. !~~~'_~j~::-::~ - Fir; ;:t l dis t!: ib ut.i.OD } u. s h",~ en nJ.~1.dE; 0 f 
~ ontrac:-;; bcL <;l.'pcn NASA Ivl.TF <".r.td G.E: i N~ 'rSD f o r Pyn~.tc;chnic EV2.l.'Jabon 2.11.:1 

Cla ssificzl. tion I f)}' Edgev,looc1 A:.:-se n <:d . Vlork :!.' e.-=!uesls r "l.v,::; b (: ~!n 3.pp::ovc-::d 1::J::: 
pl' era1'2.!.ion of e::-.:plosives stO }:c:.ge:; aHd t esting areas , and orie nta. t icm o[ G E /?-.'j'J'SD 

' p el'sc):lYl c l invo]v~d in Lhe project h as b een conducted . 1./ 

U~.:.~~(;r~~Ll. J.\ffa .. ~.:.~ - Louisiana St2.te Univcrs ity is in fina l strtge of P::'·(·P3.1'2.tion 
of next y.,;a, r r S pr oIJo sa l to NASA Headqual' t e l' s f OJ: cOYltinui'1_ti cr:. of Lhei:;: 
su s laining g~'an t, v/ 

~l'X: __ ~.?_~....:>_~r u c ti ~,n_C1a.:. j.r~-ls - At the request of NASA Ht:;aC:;c;,uar~eJ:s Facility 
Ofii ce , a mecUng \'.'2..S hc:ld a.t 1·,1TF o n 3 / 18/69 to r e view the st2.tus of 
out t'J t Ztnciing con s truct i oll c1ain'ls being proc esse d by the Nlobile Di.strict, 
C 01'PS of Engineer s. Attendee s include d re p l:e scntati vc s frO rrl NASA 

H eadquar t e r's , l\1SF'C I l\1TF I and the M.obile Di s trict Area O ff ic e a.t. Iv1TF V--



NOTES - BECKER - 3/24/69 

. 5J ?-~<rh 
LUNAR PROGRAM - 'A group of MSFC people attended a review of the Lunar 
Roving Vehicle wheel/soil interaction test pr~grar.n plan at--Vtcksburg, Miss~, 

. ~oi1'March 20, 1969. A short tour of the facilities was made followed by a . 
detailed review of the planned program. 

MSFC representatives attended the Post Apollo Lunar Planning meetings at MSC 
on March 17 and 18. It was agreed to use LM derivatives that offered maximum 

",=payload volume (acceptable for LRV packa-gi~g) <ind to have LRV's in some of the . 
_ mission options. This activity is concerned with vehicles through 515 ( approxi

mately to ' 73~ pen .Mi~!~ky!;a MAL, Assistant Director, Lunar Exploratio~~ 
currently performing a lunar basing study that begins after the above time period. 

\ :r "1 e-ricompasses deriv~i:i~es -of (:SM's, "LM's and goes out to !TIajor permanent base 

I, considerations for the late 70's/early 80·s. (New buy Saturn V' s are being 
.~_ considered with injected payload weights of appr-oximately 113K pounds.) Uprated 

I 'Saturn V configurations providing approximately 160K pounds of payload injected 

f . ~::~::::~::~~:~~::::::::E ~::e:~:: =::~::::::::~::~: ~: . 
L - launch vehicles , lunar logistics systems and the semi-permanent and permanent 

'\ , 'base concepts (technica l and programmatic data), I spoke to Milwitzk.yr and he 
\ is quite certain that a limited time study (approximately 3 months) will result 

:S~t Ll { {;o,ff ,and would like to see 'a team put together at MSFC to perform and support him' 
--~- ',--- , in this study . It appears appropriate an_d highly desirable to establish a Task 
~J I ~' Jr "- T~a~ t?aCCO~PliSh _fhXS: ·.': cui-,;:~t· t~~nds fro~ the Dubridg~ _~!f~r~. indicat~ , a ",J" 
1' " , ~ J' cont.ll1Uwg Lunar program. '~ ,lVI11wltzky_ would lIke to have us partIcIpate, ana- '----

,,11 . : ~ I.' :'-" S feels a,s we do that a re-establishment of MSFC participation and capability in 
.Lb this ar~a is needed . . ' 

« 
LOW COST LAUNCH VEHICLES - The initial task team assignments are being 
m ade and personnel located together. We expect to have a matrix defining the 
available and open areas for all vehicles of interest by March 28, and a first 

. task plan by April 4. 
. . 

.:·TITAN III/CENTAUR - I was told by OSSA (Norris) that it has been decided to ,B ... L J . ,leave the prop-am at Lewis . You are to receive a letter in that regard . 

.sJEf3 tt~t-- __ 

-J-ik>~ltJ ? 
·cc.l . I. . 

I :) . ... r:~ 



NOTES 3/24/69 BELEW 

3}~tS~.'~ 

ACE/ATM. lN1'EHCENTE;R PL.l\Nr-;ING MEETING: A meeting with MSC, 
KSC, and Headquarte rs has becn called for March 26 , at MSFC, to ' de
velop '- an intercenter ~greement concerning ACE sLationacquisition, 
ins ta l1ati~'n';'-'~' ~ft~~la r c ' d~'~re loprnc nt, ope '~~ t~on;':"~;;;d '~;;l;;~ko~lt of A T"M 
"at MSFC, MSC, and ,KSC . A preparatory MSFC meeting w ill be held 

"1vfarch. i4, 'to develop a ~o~rdinatecl MSFC posture for the inLercenter 
meeting. V r'" 

. . 
INTEH.CENTER GSE NfANAGEMENT PLAN: A GSE managelnent plan 
is being d rafted for coordina ti on wi th KSC and MSC . KS C is ta king the 
lead to develop this intercenter document with appropriate inputs froni 
MSFC and MSC . V 
PA YLOAD SHROUD A CCESS/EGRESS REQUIREMENTS: Preliminary 
drawings were submitted to KSC identifying current planned openings 
in thc AAP-4 Payload Shroud . Our goal is to have all service and 
em.ergency a cce s s / egre s s openings in the Pa yloacl Shroud identified 
and located for the Preliminary D esign Review scheduled for May. V ..... 
LM-A MOCKUP REVIEW: Martin Company and MSFC personnel are 
attending a @9.~kup rcvtew at Grumman this week ( l1arch 25-26). The 
purpos e of the mockup review is to confirm changes which vi ere 'made - . . - ,,~ -
in the cabin layout as a ,r esult of the Preliminary Design Review (PDR) 
cheld' i~ October 1968 . The res~lts of this 'review 'wiil es~entially , '. .. 

establish a firm cabin configuration and allow final design work to be 

v .... 
stowage areas, interna l lighting, color coding, visibility, and access. 
started on the interior cabin appointrnents , controls and dis plays, 

INTERFA CE CONTROL DOCUMENTS (ICD) STA TUS: A d e tailed revie'vv 
of the statu~ of 1CD2 .pver the past weeks h as confirmed...!!~.~~,_,?-Tea is far 

. _~~_hind-pi--ogram needs,. __ .' Pr e liminary Design Reviews are past for major 
modules and Contract End Item (CEI) specs are being negotiated, yet 

Lr-, _~~~y_few pr eliminary ICD's ar,e base~~n~j . We were reminded of this 
bi1LJ.Q..S at the AAP Contractor Meeting at Denver on March 14, and here on 

Jl'; ,.!~; March 20. ~~~.;:~?}_Sl .t:;~1~J::." .. ~E~~~I~;,}'>~r;., ~~3L;i~1: ed, } n_~ , ,El.~ :;~:d i:~. i ~h :h~ _ ~"ue~~~~ 
[;~.~Jl~,.\;~_~:_,t· of S &E -CSE,toget this key element of MSFCs integration respon"s i':" , 

II ' ~riitY-' ·~';;' · tr~.'~k: ··'·' p~'io'ri"Fies ha ~,~7 bee'~ es"ta'b"lisne'd ior-~a> sln'ie~~r: S{ inte r'~ 
" ....... . , .... :::1' "ft, :t.{-'"" • ...,. .. 0';'"' •• -,,~.::."':t,.'! ';'72.. fac'"e mcetiilgs '\,yith MSC and app:s,opriate contractors to verify and 

~ baseline Preliminary ICDls ' I//~ 
EROCUR..~-.:~ENT A CTIVITIES: The Martin Contract, 8-24000, was 
awarded last week (March 18) for $98 . 2M. This covers the Martin 
Systems Engineering & Integration and ATM Control & Display effort · 

through November 30, 1972. V "" 

Ed Buckbee
Translation
Walter Haeussermann!! B
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NOTES 3-24-69 J~ROWN rr 
3}~£CF/'"' ~) n3 #9 

H-l ENGINE - A ~o~ltracl for the H- 1 engine logistics and SUppOl't 
effort duri ng thc _ d ormall L p eriod o.f th e Saturn 1B 'program, h ClS been 
negoti dtc:d , signed and approved . This ncw contract covcrs the 
period fro ;n ycbrllary 1 969 to February- 1970, and pl'ovic1cs initially
.for about 30 people. This number will be r educe d throughout th e 

<-
yeaT wiLh only about 19 remai ni ng on bo a Td at the end of the contract 
perioc1. The contrac t provid e s .for token Field Engineering at KSC,-

Micha ud and MSFC and some maintenance of docurne ntation at 
Canog a Park. y 
Hardwa re and tooling from th e terminated H- 1 engine pl'odLlction 
and sustaini ng engineering contracts are being stored in ava ilable 
warehouses at EAFB. The first increlnent of 8 engines and 20 
thru st chambers h as been shipped . V 

_F-l ENGINE - During the ~ngine system tes ting being done to 
reqlla lify Lh e S-IC scrvoactuators, ,,,~ fatigue f.?- iLure occurred in the 
engine1s actuator hydraulic supply boss.- This ,!??SS is a p a rt of th e 
fu'el high preSSLlY~: duct. :[he duct had b een exposed ' to only 1,025 
seconds of testing whe n failure occurred . The failur e rcsult ed frolll 

.. th e boss material thicknes s being 51 % b e low th e n1inirnum allowed 
/ by the print (.2 20 ,inches allO\vable vs .. 107 inches actual) . The ' 

L~~ illlr e rai s e ~ __ t\\~2_ key_,q ues tion_s : 1) If\~~'y_.~a.s_ the p a r .t mad e, i ;~c'~=:_r ec.!lt:.. 
! .in-itialiy ?II The pos sibility of ~isinterprctal50_n of the drawing or a I toci'ling ' ~nc1/or fi xture error is currently being i~vestigat ed . 

\ 

2) IIHow_~1id ,the part pass through insp ec tion undet ected ?I I 
A Pl'-;;ii~1 i ~~;;~-~~-e;i ~\~~ ~f ' t he "i n;;p e -~'tion r~~;;'d~ '~h~'\~~ 'ti;'a t th <: r e 

\wcre tw o or more sign-o£fs on this p~r t. 
Records arc now b e ing r esearche d. to determine impact on previo usly 

efe-livered engines . In addition, inspection techniques for th e engines 
in th e field arc being evaluated. ~--~'··' 

J - 2 ENGINE - During the static firing of S-II 508, it has been 
proposed that the £enter eng'ine be shuldo\',n approxinlateJy 90 seconds. 

prIor to the cutoH of the other 4 engines . , This exp~rimental acceptance 
' 'test is an effort to prove that the engi.ne oscillation anomaly \<:ill be 

eliminate d by shutting d own th e center engine early . ~_~~ct,~.):,L:~ ~.~"" 
opposed to this t es t because th e risk of the engine_ danlage is _qn]:'I}0\y.:1\ 
_. _ __ "_' _ •. -J< .... ·0 .' _'-_ _._. -'1':-' , _ .4 _-__ "" _. _ .... '" _ :.r"",-.~ ........... _ _ ... ;.~. ." . , ... ,-,.;J... --~ . ... .,.- -

The engine will be ,subJ ec t e d to, vibrations while in an unpl'essurizcd 
condit ion and the boattail therrnal e~vironment will be 'more severe. 
As a ,c~_nlpromise, we are investigating the ,possiblity of changing 

--.9 ut ' th e engine after the t es t. V ' 

GEr~E~~_L - The AS- 505 Engine Program Manag e 1· 1 s R eadines s 
As sessment \vith Rocke tdyn e is schcdL.lled for March 28. 

The J-·2 Prog1'am Review is scheduled at Rocketdync on April l. 
Because of other activities now -scheduled for this peri.od (eHort on 

' AS-50 L! anomalies and your visit to th e West Coast), the F-l Program 

Revi ew has been postponed: V 

Ed Buckbee
Translation
B.B. Please keep me posted. B



NOTES CONSTAN -3/2 Ll/ 69 

~J~£ 9(/~ 
.-

Nothing of spe c ial significance to repol't. 



1. AS~504Flight Results Reviev: Re : Your comments on NOTES 3/10/69 
GEISSLER:--You suggest~d a cOnP:rehensive review of all significant results 
.from the AS-501" (Apollo 9) -fHs'ht and their relevance to the Apollo ' 10 ",-
mission • . pn 3/17/69, you received' a status report from Astronautics Lab
'oratory on the analysis of the ,,~~r9 _I?aj or anomalies from the AS:-5011 Flig,h.t 
(s..:.n oscillations and S-IVB third b urn ). The next Fli[!ht Evaluation 

- Working Group (FEHG ) meeting is scheduled for.Tuesday, 3/25/69, and we 
woul d hope to have more answers 0 the above J'I'lentioned problems and any ~_~ .d ... .,. 

othel'S , a.t this time. Pending the results of this FD1G meeting, if you 
desh'e ~we could have a briefing for you towards the end of next "rcek. I ~,;,:. 
ha.ve discussed this with Mr. J ames . HmTever, t.HO additional Iil·3etings ';-'. /h-""{-' .' 
ha.ve already been scheduled in the near future; one with Mr. Hage on ~V ! l'!'(: 

__ 3/26/69 and a. telecon with Dr. Hueller on 4/7/§9. ' '--_ ...... ·.?;,h·/. I r; 'f;1 
2. t.ero,dyna'9...~Lf:E2_ stic Pr.2~lem on. 6~~~E::'.!!5 Nose C2E:nart..:t.~nt~: \ f} , Jv;,;' 
In order to provide more clearance for the payload, the n.<?se~ of AAP-2 ~n~ •. ~;".' ~~ 
AAP-4 were cha.nged sometine a.go t.9 ,8: lllore squat double-cone configuratio!\ I '.~ ' I : .' 
essentially as the one used on SA .. 203. A r ecent .rc90pera.ti ve M,r Force/dSl'\, tJ,;,,~ , 
.,,!ind tunne l program on this nose shape revealed more severe a.~rodyn~ic._ . ; ... _ J r 
PQi~'7 "~h on expected. T'nis raised the i nternal noise beyond the tolera~~e ~ I.) 

level of the payload. As a renedy, the ,payload cOP.1partment "ras fille(l "7ith ,:..,..i 
_heli um, ,,,,hose low density reduces the noise transfer to the payload. 'Ibat 
help ~.9- the noise problem, but introduced instead a large uncertainty in ......... 

~*the 'compartment pressure and skin panel loads. yle control the COr.l9artment -.. ... 
pressure by vent hole sizing. Our correlations of vent hole discharge 
coefficients and of their dependence on the external flo., are valid for 
~ike gases (air discharging into air ), but are questionable for unlike 

' ga.s~s (helium/air). Heli urn disch'are:e t est s are required to redu'cc this 
unce rtainty. All exploratory test is about to start in our lll-inch tunnel; 
if needed, it ~Till be followed by a more complete test series in early 
su.~.mer . Use of our O',.1n tunnel cuts both cost and time. V 
3. AS-2.Q1!.J'li gh;L.~valuat ion : Several ne'N' problems have just come up re
l ati ve to the AS-504 flight evaluat ion. One :i.nvol ves~, reports from the 

,c rew that they '\-'ere subjected to negative g l s during S-IC/S-II separation 
. in a more severe way than was experienced by the Apollo 8 (AS-503 ) ere'·; • 
. Flight data indicates the separation sequence vas close to nominal . The 
F-l engine thrust decay was ' faster during the later portion of the decay 
period on AS-504 than AS-503 as it was expected to be. This may have more 
strongly excited n 5 Hz structural mode that vas more pronounced on AS-50q 
than AS-503. A relatively strong !ongitudinal oscillation with negative 
peaks was also present in the comman d module on AS-50l . He are t heorizing 

' now that the'i dyn3Jnics (-0.7 g l s ,indicated in the command~ module on one peak) 
were the cause of the sensations of the crew. The other problem involves 

r 
ij)~c:,~l~at~on - from pictures of th e S-IVB taken by Baker-Nun~ c ameras that the 
S-IVB "exploded" at about 13 hours and 20 minutes to 13 hours and 28 minutes 

-=.i nto the mission . '<Ie have nothing more on this now but expect to -have to 

(
r w'ork 'this -pr.oblem also. I-MO is working to obtain additional F.aker-Hu.."T1n 

film to assist. in this investigation.V 
1 e 

.,(/'),. 

Ed Buckbee
Translation
E.G. I'll have 2 more briefings on West Coast week of Apr 1. B



NOTES 3/24/69 GOERNER 
'::, I +J E c;\/). 

OPTICAL TELESCOPE TECHNOLOGY WOP..KSHOP: Dr. Stuhlingel' ree ntly 
asked Ml'. Blu111rich) PD-DO-S ) to .serve as cha innan for the session on 

. s tX,l.1c ture s_. at the Optical Tele scope Te chnology Workshop , which -~vill be held 
here Aploil 29-May 1. The speakers for this part oCthe Workshop will come 
hOITI Kollsillan InstruITIent Company) Grurnm.an Aircraft , Kitt Peak National 
Obse;vatory) Goddard Space Flight C~nter , Langley Research Cente'r , and') ' 

two from MSFC. V . 

IMPLE MENTA TION OF ORGANIZA TIONAL CHANGE: The colocated Advanced 
~ 

Studies Offices of Aero-A strodynamics , Astrionics) and Propulsion and 

."~:h~_cle Engi~ecri~g ~aboratoTies began their new c~rIlbined ~'peration a~/ 
oPr9gr,am Deyelopmentls Preliminary Design Office on March 17, 1969. At 

. the 'pre sent ti~e) b 'e'cause of the- ~sual prooblem.s ';~counter 'ed'with a n ew 

organization getting into operation)_ a ,fi fty-percent deficiency in requi red 
p ersonnel strength, and the large number of work commitments) we are not _. - ,. ~ .. 
yet _able to ~perate with the d esired full effic iency. We hope these difficul ties 
c an be overcom.e in t he near future . V~"'P" 
. , 



NOTES 

$- IVB, APS HELIUN LEAKS: The helium leaks vlhich have been reported 
, during high pressure leak tests on . six of the last seven flight , 
,APS modules have been traced to the pelium t ank temperature boss 
~~apt~i: Retorquing and replacement of the teflon O-rings was 
successful in only three cases . The other lea~s, on Modules 507 
Numbers 1 and 2 and on Spare Number 1, could only be stopped by 
replacing the teflon seal with Buna-N (Butgl ) O-rings. Astronautics 

. Laboratory wants the r ep lacement of all APS high pressu~e teflon 
s eals by Buna type rings. We agree, -and will monitor this item 
during the Quality Status Meeting at MDC . _ V / 



NOTES 3/24/69 HAEUSSERMANN 
. ~J ') r 0. ~ . .h» 

~...) . 

OWS Hor.izon Sensors Procurement. The RFP'e £01.' the OVIS horizon . 
sensors were sent to 30 companies and only one (Barnes Engineering 

~" ' . ." "" . _ Ii . ... ~ • 

of Norwalk, Connecticut}._responded. The OWS horizon sensors 

operate in a conical scan mode and Barnes is basically the only 

. company which produces conical scanningsensor~ . ·In a meeting 
. --
last week, we advised PM/ AAP the status of this procurement action. 

Significant points are that !~~ proposal was quoted at $1. 6 million 

~:whereas the MSFC original estimate was $500, ~O? ~nd th:!_~ may be. 

_<:Ldditional ch_anges, e. g., high quality parts, which would fuxthe~. ~ a 

increase cos ts. Preliminary negotiations are scheduled for today. 

We subsequently plan to ap~ruise Bill Davis in more detail on several 

aspects of this procurement action. V "4' ......... 



. ' 

NOTES 3-2/f-69,tlEIMBURG ... E~ :<;, 
~J'J..q ~ " i I ' / - J 

1. AS-504 VEHICLE OSCIL:ATlONS AFTER S-IC OUT II,9ARD ENGINE CUTOFF: W~ have 
invest i gated .the v ehic l e dynamic environment during the S-1C cutoff/S-II 
s epara tion time period when the Apollo 9 er e," stated that they were "jolted" 
and thrown forward in their cQuche's-: ' Our findings show that the c.onunand 
modu le did experience oscillatory forces of approximate ly + 0.7 gls maximum 
during zero vehicle a ccelerat ion ( after S-IC cutoff and prior to S-II . 
igni tion ). However, this negat ive " g " condition was within predicted 
l imits and has-'been experienced to some degree in all previous Satu r n V 
fli ghts i n this time period (AS-SOl shmved the l arges t oscillati.on, ± 0.8 g I S 

on the conunand module.) We have also i nvestigated the outboard engine 
thrust tail-off characteri.stics and found the .AS- 504 da t a falls within 
~he predicted ± 3d l imi ts although the thrust decay in the l ower 20% of 
the tail - off curve is sharper f or AS - 504 c ompared t o previous v ehicles. 
There are . I1VDdicatio!ls of a s tructural problem in the l aunch vehicle 
or spacecraf t. V .... 
2 . S-IC STRESS CORROSION FAIVJRE: We ~<:mlinue to expe rience stress . 
corro sion f a ilures on the S-IC stage. ~~ mest r ecent failure i nvo lved 

-a bracket assembly on the S- IC thrust pest . To dele, approximately 30 
pa~t numbe rs (in some c ases many compoI'.'?nts of the same part number) have 
fail e d. Our survE, y indica t ed epproxinately 200 part. numbers were s usceptible. 
Using thE ct .rr e~t ground rule . for corre c ting stress corrosion problems 
only \oJhen t her'e. "is a failur~;-hi 5tory \vi1l cause us to continlle to expec t 

.additional stre ss cO,rroslon, failur,e~, ·~~~~f~~ction·"'ti~e. Ir :''':~~-''-''-: ~ 
3. S-II CEN7ER ENGINE AEOK~LY INVESTIGATION: Ref;;nmce notes of 3-13-69 . 
es ting r esumed on 3 - 14-69 using the newly i nsta ll e d shaker system, 

modified gas generator system and modified lox pump discharge system. Five 
tes t s were conducted this week i ncluding one dry s haker ch.' ckout, one 
pulse t es t at 4.5 mixture r at io and three shake tpsts. ",_One .sh2ke t est 
at ± 1 g, 10 to 24 Hz and three pump inle t c onditions, was good and the 
other t wo were abort e d due t.o c omponent damage on t ~s t h ardware and facility 
duri::g the sha k ing . Tes ting W.lS resumed 3-21-69 . V 
4. S-1I '"A" S?:'RUCT!JRE : A ~.!=_. progrEm on the existing S- 11 "A" Structure 
will be run in suppor t of t he , S-I1 f l i~ht prob l em o f 18 cps in the af t 
}ox bulkheadft rirust structure~~.ri:t~er· -engi~ beam area,. tne '-tcst ' obj ~ctives 

~. are t o ,define the aft lox bulkhead mode shapes and fr equenc i e s. Present 
plans are f or' testing - to _ster t 3 - 31-69;. however , a ll , test r equirements 
have po..t been defined _ as of thi s date. ~ ~-.. -. 
5. S-'U EARLY CENTER ENGINE CUTOFF (CECQl.: The cente r engin e of S- II-8 
~W!]. l _be cut off at 29.9 s ~'conds during the s~,atic .. tes_t. The iou!." outboard. 
engine s ,,~ill burn for ano th e r 83 seconds. A water spray heat shi e ld will 

, .. p ro t ect the c e nte r er:gine from the radiah .on of the plumes of the outboard 
engines after CECO. The b~ ll of the center en~ine wi ll be instrumented 
to insure r e dlir:.es are nc{t- exceeded. Based en th8 publishe d engine ou t 

~envi.ronment, Tt??akening of the center e.ngine tube braze is exuecte d for ~the 
'S.'" _ _ ,---. .... _.. . "I. _'~ - ••• ' .• '. _ ... .".,... 

flight c ase after CECO . Howev e r, no deleterious effects are expected . 
.. til. e~dditi;n·;·~;"~s'1.;red7 r'~. circlllat h';:g gas t emperatures measured in fli ght 

h ave heen much lower than the published environmen t and lower t.han the 
braze me lt t emperature s. V 

Ed Buckbee
Translation
Dieter Grau Shall we put up a fight to have that policy changed? B



NOTES 3- 24- 69 Heller 
. 9h.£q(. '-' 

1. LUNAR IR ASTRONOMY: I atte nded a steering committee meeting 
in connection with our joint IR astronomy program. Each of the partici
pating organizations has ~'?r:_~. voting member on this committee : GSFC 
(Soviesky), Institute for Space Studies (J astrow), MSFC (Heller ), 
University of Arizona (Kuiper or Johnso~-). and New York University 
(Strom). The, contract for the , 1. 5 m IR telescope. has been ~et to Astro
mechanics in Austin, Texas, by the University of Arizona. In the 
meeting we decided about ,:d?itional general instrumentation to b e 
purchased from already contributed funds. We are presently preparing 
two experiments to b e carried out as part of our program consisting of 
a multiband photorneter and an IR radiometer to be attached to the 
telescope. Operation is expected in late fall of this year. I would be 

. . ...,. ~-.".- , -Cl"".~ 

glad to give you a l;>r,iefing on it. 1/ '" ~. --' ~.' ......... .-. ~ .. .... ""'_. - , ... ..-. .... . ,., ..... 
'2.. - HIGH-ENERGY ASTRONOMY: Two meetings were held this week 
with OSSA representatives and others. Dick Halpern of OSSA announced 
his intention of proposing to NASA a High-Energy Astronomy Program. 
The most interesting aspect of these meetings is that OSSA has seen fit 
to campaign for a broad integrated program; within it is a ~ eries of 
specific payload flights. TheTe exist currently two candidate payloads: 

r (l) t~e High-Energy ~~l~ar_ Payload, referred to as Supe r Explorer , 
and (2) the Grazing-Incidence .... X..:-:.:ay _Telescope. This proj ec t represents 
a :li_n.._~ _ opportunity for SSL scientists tobecomein\l'_ol\T~_d. The two 
meetings were very interesting; it looks as if OSSA is moving on this 
program. I~~ 
3. INTERFACE WITH OSSA: I initiated the ~.elease of Jim Downey to 
PD, pending approval by S&E. I participated in most of the above 
'meetings on the OSSA High-Energy Astronomy Program. I was well 
impressed with Downey's handling of the MSFC presentations _ in these 
meetings. Many of SSUs scientists participated. In connection with 
this very promising OSSA program, it became quite clear to me that 
SSL should be strongly involved in the interface with OSSA and p artici-, ' . 
pate in the ,interface with the PI's in connection ~ith such scientific 
payloads .\/' 
4. CONTAMINATION: 
Control Board at MSC. 

Dr. Dozier held a meeting of the_c::ontaminatio~ 
Other members of SSL attending were: 

Dr. Torn Edwards, Len Yarbrough, Hoyt Weathers, Phil Tashbar and 
Jim Zwiener. It was agreed that MSFC would participate in the 

_up~oming Apollo RCS engine tests in Chamber "A". Contamination 
samples will be prepared for these tests and will be analyzed in our 
laboratory after exposure to the combustion gases of the RCS. The 
results will apply to both the contalnination problems of the thermal 
vacuum testing of A TM hardware in the MSC chamber and to preparation 
of o-u procedures for the sample t esting of the T-027 flight experiment . . V 

Ed Buckbee
Translation
G.H. Please do. B

Ed Buckbee
Translation
Noted. BH 3/31



NOTES 3/24-/69 HOELZER 
~J'J.£~b 

Negative report. 



NOTES 3/21/69 HUBER 

31';1;~(/) 

<: I ' 
~ ," 6 

\ J 
_..--:-" f \ ~ .. ) j .",n ·- ~} 

1. . Lunar Presentation to STAG ( Scientific and Tecllnical Advisory Com
mittee): 

A presentation d 2s cribing several al:t5:::rnati\.:c_3cr~ions of l unnr bascs_ 
is being p:repan~ d for pre;;;Vca-tio~1 to the S'1'.f C gl:'OUP on Su:nd ay, 3~· 23 .. 69, 
The presentat i.on is being prepared by Bo Ni1wit sky_of the NSF Lunar 

~.---- . __ .- -

Exploration Office. \.]"0 Pm"GrS and S. Saucier of Program Deve. l0 ment: 
h ave worked with Mi 1witsky in Washington over parts of the past two 
\>leeks , to prepal-e this material. HSC and Ecllcomm h3ve . also · pe.rtici·· 
pated . 

r£he options to be presented '''''ill rang2 from srnall, t 0fll~)Ol:e.ry "bases, " 
b ased upon present Sa turn-Apo 110 har0.':1axe ,·ii th re lati v~' ly minol' modifi
c atiqns, up" to 17.··18 mo.n ~as e s, of, 1-2 ye[1. r dl..n:"ntion . Plans for the 
larger , 1011f6i.-- c1u.ration b['~ses inc luc!. 2 cli:cect-.flight ' delive ry of 6-mell. 
to the lunar ' surface, using up-rated Saturn V's and new lunar landing 
s tages L """ ... 

,," 

2. Nuclear Flight Sy s t ems : 

3. 

An RFQ fo r the s t1.ldy ' ~Nuc lear Fl ight Sys terns Defi ni tioo , Potent i2l 
"Fli ght Test and Early Operat iona l Payloads ," ,\,128 released o n 3-18 ··69 . 
Proposals arc due in 30 d ays . Two studies are planned , at approxima tely 
$600K each ( combined OART and OSSA funding ) 'V,--

The nuclear XE engine test is 
1969. This wi ll be - the first 

-tes·t~· under s imu1a ted a 1 t i tude 

current ly scheduled for April 23-24, 
dmoJn-fired test , and ,,7i11 be the first 
concH tions . \/ 



NOT ES 3/2.1/61 JA MES 
')!IJ.; Cr· ~ 

1. Apo.!.!.o 9 Fli.ght Anomalies: It i.s obvious that a continuous effort 

rrn:~L"be .. rn~de t~ keep manageme_~t bric~:c~ .and ':lP .to d-at;' ;'~~p:;'o-g~~}P 
• ~.atL~:r.:s sucll as the ?04 anomalies . ..\,-1 have dis cus 5 e d this problem. 

with Jim Shepherd and Earl Heim.burg since these weekly not es are 
r' -

.,.,inadequate t o keep you. updated/: You may have noticed sonJ.c results 
of this by our efforts to pave th e March 26 nJ.eeting when you can 
attelld" .;l 1~1 addition, as tests or othcr conditions chan ge , all three of 

, u's believe (t~ ... ~_~o_~1 ]AJ?:r.3.y',i? .. ~ you 0c:~as. i~l:al ~ .~~I:ltn~~}te, b~~'~.~!ings ~>~. S~ .. <:., 
T ¥~l!.",~S, .. ~l:~aysinfor~necl as·TucJ:1 as pos sibl c.;,. V"V" .. ~, . ·~ tl··~ 

r ---, .. ) (f. 1/.,1 '- ·" '. , 
2 . N ega!ive Acc.e~erations ~t ,S-IC Cut~£f .£l2-~-..Eo l}:_~ : A review Oflhiz ·· · ·r~~l ;. ',.,;" 
anoma ly by the Fhght Evaluatlon WOJ'bng G roup U1chcates that the retr<J ' .... -' 

.~ . ....., 
. ,rocket and separation systems operaLed a,s pl;;.nn~d . It now appears that 
the Ino st likely cause of the negative "g"s expericnced in the spacecraft 
was a .. liJructural response to outboard engine <::utoff.,Y This t akes th e fOITll 
of a longitudinal oscillation which d amps out in ab out two seconds , with 
an amplitude of about . 4 gs max . in the S-IC stage . The s e' levels are of 

" no concern to the launch vehicle" but th e spacecraft re2p ollsC'S are higher, 
about.8 gs i n the C M . We are looking at two p oss ible fixes in case the)" 

'are - r e quired. The outboard engine cutoff c'ould b'e staggcre"d tw o and tw o, 

and the en_gl~es couldbe reo rificed to the soHer shutdown, wi th th e pre
sent cutoff sequence. Structur a l analysis at MSFC and MSC will deter
Inine the nec essi ty of a fix . 

3. §-II Oscillations: Vibration testing of the "bobtailed!1 engine with 
t he center engine LOX feed line is in process and is yi e lding valuable 
data . Planning is under way for thel.;lINI A Structure Aft LOX Bulkhead 

cpyn?:mi~ . ,!,. ~_s,t ,_ and a completion dat~orAp'r'ii-14 is jH'e 's en-ti y Pl'oj ec't ~d . ~ 
T hese tw o tests will prov ide updatedj.nputs to.,improve the math modelling 

,~o£ .tp-e .. o s cillations . ~ Planning is being finalized for S-II- 8 static f [ ri'ng at ' 
MTF . The c enter engine will bc cut off at the s aIn e time planned for 
AS-50S . Spe cial instrurnentation is insta lled on the engine and structure , 

and a ~_<:!~~':.l .c()oli.ng w~.ter spray, is b e i ng install ~d to prot,cct, Jhe £.ente r. 
engine from the high e r heat inputs resulting from test stand conditions . . " 

'A-'~3~-9~c1 firing will b e conduc ted if data l' evie\~ or" the fi;st test so 
i ndic ates . 
'_'_'_"_'" _., V 

Ed Buckbee
Translation
Shep Please arrange. B



NOTES 3/24/69 JOHNSON 
f:l J", r(.',(; j). 
';';j ~t> 'j \ 

Video T aping of Research Achievement Reviews - The last two Research 
Achievement Reviews were t~ped with the intention of rnakin"g~'them avail
able to universiti es for semina r material. Analysis ofrrh'e" t"apes' -re'~eal e d 

.... a very ur .;ent need to irn"prove prese~tati;n techniques. The unrehearsed 
pers-ent'ations , while containing info rmation of high t~chnical value, _d.id 
not d emonstrate sufficient Ilprofessionalism" to be totally interest !lOlding . 

A£t'empts -to"edit the tapes, to cut out the more distracting elements, were 
E.~,LcompletelY successful. H~..;,ve·ver, we are encouraged t~ continue with 
the idea and have sche'duled a dry run of the next review. We are secur
ing help from the staff profe s s ionals in communication to II coachll the 
speakers. The aim is not to produce a completely professTo'D"~'Cp';oduct, 

-'but to minimize in as far as possible the more obvious mannerisms and 
presen tation habits which tend to distract f;o~ the technical material. . If 
this next tape is as good as we hope it will be , we would, lil~e t~ run , i .t by 

~.>: .......... _'.J ,' .. ~~ -. . .~-", ' -' ,- '". '. ~Il 

.... ,y.?~t , !.~}·. ~ . .?,;?~e~!, c<2~plete, ~.d.i ting and release i t to Ed Mohlere for /use.in 
his work with univers,ities,l./ The subject of the next review is IIRadiation 
Re ·s ear'ch. II 'rh~ sp~ak~rs are from Space Scienc e s Laboratory and 
Astronautics Laborato!y. The review is scheduled for ~~yrs.day, Marc~, 

27, from 9 I til 12. \. " 

Research and Technolog y Plans - Some recent conversations with sub
program managers in OAR T appear to indic a te a growing tendency to , 
.state objectives so as to be sure to cover particular indiv~ .. dual (strong 

- '';';;:'d ''nee_d'ed) tasks witpout much regard tq over -:-all, broadt~rmed agenc.y 
..... - - .. ...... ~_ ~f __ - .;; _ ~:. .... - - . , _ ,t-" ,~~"" •. - <r·-/,~'··· ; .• ", .. 

needs. This is quite natural; since the flpiece of research 11m personally 
,-' ,'\ 

niterested in is obviously the most important piece of research in the 
Agency. II We are not sure how much this tendency can be counteracted. 
Unfortunatel~-, ' not being om,niscient, we are 'also not sure how much of . 
the tendenc y ~~~,Qs to be counteracted since the base assumption above , 
just could b e correct for any of the individual tasks., This is not an appeal 
, " .-.... ~--,--""'-r _ . ___ .~, ~~ •. • • ,-•• 

for help. It is only to ~.dvise you that we l:}o longer, expect the ideal, 
-=0"g[c.'alI)i' coherent research program for FY -70.to result from this yeaI'I s 

planning . But we do expect <,-,~ tectabl~ }mprove:m.ents In coh.erenc~ and 
relevance of the local efforts. V "-



NOTES 3/24/69 MAUS 
'I} r 0:,'/';' ,) ?:;. I j 

NASA POLICY INVENTORY AND ANALYSIS GROUP 

Reference your comment to NOTES 3/10/69 MAUS on the subject of NASA 
., Policy Inventory and Analysis Group (copy attached). It is ~ti)ttoo .. early '"' 
to determine the value of this project. We will stay in contact with this 

! ..:. , .. -, , . _ ~ .". o"f 

effort through Mr. Landau and will keep you advised concerning the progress 
made. \-."' 

FY-70 FUNDING FOR SATURN V FOLLOW-ON 

Informally we have learned that Dr. Paine, Dr. Dubridge, and Mr. Mayo 
(Directo r, BOB) met Saturday, M,i'rch'-22, to discuss' the FY ~ 70 Satur~ V -
Follow -On (516 a~~~';;b's'equen:t ): ' . '.' ." ~.---.",'.-. , ..... . 

As a result of this meeting, NASA was asked to review the $52. 2M FY -70 
to.. ., ... .• """ 

Follow-On Request to determine if and how this could be reduced. MSF 
is requested 'to reply by March 24. The M..§.Z.'p'rRP()_~ed,,2:"::~u:~tj,o.p.~t? __ !h.~,," .. 
$52. 2M will.,be $6M. Groundrules for the NASA reduction are: 

• < . . '. '\ ,:--::.C 

1. 
2. 
3. 

.. --.. 
Maintain our vendors 
Maintain our prime contractor'.s manufacturing capability 

'--'" L... _ . '.~ __ 

Do not consider sch~dule impact 

The rationale for the reduction is as follows: 

1. Reduce the Illot size" of materials and purchased parts 
2. Assuming 213/214 are canceiled, all common parts and 

",~ ...... ,_,=,".- .. \,)' ~."" - . '4 ... · ......... ..-- .;....... ..... ........ ~....... . . .. "' ... 

materials already pui'chased would be transferred to 
Saturn V Follow-On ' '''''''''-,", . 

3. Reduce the level of manufacturing manpower at McD0E.n_~~~ .p_C!~glas ,"- . V · 



Negative report. 
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," NOTES 3/24/69 MURPHY 

" " " ~lJi}t/) 
Fire Re search Program: The Office of Advanced Re search and Tech
nology (OART) has agreed to.iT?pl_ement a long range fire research 
program for the Office of Manned Space Flight . This research prc5-

. -,",,- OA - . • .. 

gram is divided into three genera l areas: 

a. Fire detection and sU'ppres sion systems for space vehicles 
"'_ ....... -.~ - .... 

b. Flammability of material s 

c. FJre suppression of hypergoH~s 

In order to initiate this research program a meeting is sch"eduled to 
be held in Wa shil1gton on March 26 , 1969 I ~o develop guidelines,, __ , 
toward users I requirements . A representative from this office and 
S&E-ASTN will attend the meeting .i" 



NOTES - 3.(fj)69 - NEWBY 

3j').{(Fi/ 
NEUTRAL BUOYANCY SIM.ULATOR - WINDOW DISCOLORATION:- .-.• 

, , 
As a result of your recent qu e s tions, repre'S entatives of Facilit~ 

Office, P& VE, ME, and Safety met at the N e utr a l Buoyancy Tanl{Oll •. 
Ma rc h 14, and mad e a pre liminary ill v(, stigation df the dis colored windows. 

::=o~rhe rd i s colora t i~n' appear s to be on th e outs id e' s u rfac e of the innc r gla s s " 
• ... .1 "'-_ ' .. .. 

and is concentrated in the area of the vent to air b e tween the panes of 
glass. In the most discolored porthol"'e ~' , there a:lso appears to. be surface 
corrosion of t'n-e - sll"rface of the exposed ,steel between the panes., Fu';th~~ -

' investigation by clisass embly and chemical anc{lysis 'is being done. You 
--" '. _. . ' . If' 

·will be kept advised of the findings and corrective action bGing taken . r 
" 

BLOODMOBILE ACTIVITY: 

MSFC receiv e d honorable mention from the Red Crossior exceeding 
its b16'o-dmobile· y'U:ot~- i;;'-the-- ~onth of February . We had 216 dono'r-S -:. 
27 ov e r -ou r qU:ota. t ,/· 

" REDUCTION :' ," CIVIL SERVICE PERSONNEL: 

We. recently received a l etter from Dr. Paine conce rning the President's 
statement of the necessity to maintain Federal Governnlent civilian 

. I .. . . . 

employment at the minimum level compatible with th e e,fficient c01)quct ,~-

of operations. The Budget Bureau has requested all agencies to: -
... - . ...:. 

a. Redu<!:c full-t'ime J~errnanent employment from month to 
month, and, '--

h. Reduc e part-till)e and temporary employment when compared to " '"'" "--... ' - _.- . 
the same month .o[ 1968 . .. 

Dr. Paine has rc,-!uested that action should be initiat ed immed iately to 

..r..~view al~. P~!.~_?nncl plan,S ~to assure that e~,~_h employm!'-~t_ actionJ.l:!lly 
meets the c rite rion of ne ed in the spirit of the Pre s id cnt' s l etter . .. ,C e nte r s 

.. wl1ich are now in~xcess of !h~LL.j)lan ned end of ,y e3;. r ceqings !l~~u:~t ~~k~-'''' 
~~~~:y~~(! ff;; :r:tt~ . a.~:h'i-;:;';-th~; e c eilin g;-;t -t'h~-'e'a 'rlI cst po s ~ i blc .Aa ~,e . ' . A's': y ou 
...-:-_ - ~ -- ~~:;n.~ "_.-.. _~ . __ ~_ ._ .... _ " _ ___ ....... -.,~ .• """" to 

kiT,ow , M~rsh<:dl~ ~. attrition is not adequate to accomplish its end of year 
ceiling. At a meeting with Dr :--Pa'ine last week .. it was agreed that Ma rshall 
would be allowed to raise its FY 69 end of y ear ceiling from 5981 t; 6126 •. -
~;a~ -i~~·~:'e~~e · of 145. · No ' ~-~tion ~as tak~n with respect to thE!: FY 70 ceiling 
ofS-S'S!. '· if w;; 'are !?',~c;dt'~ ~·~·d-~c' e in FY 70 to ~85l means that 'ie .\vin b~, 
in .an absolut e pers,onn e l 'freeze until March 1979, if thereduction \{~ust be 

.. ~taken by' att rition. . I believe this subject will be, ,disc ~s 5 ed furthe. ;~ in ., ~ , 
Headquarters before a final decision is made, both on a FY 70 ceiling-and 
on the method by which· we will aChieve--it.·V":::~:' 



NO TES 3 / 24 / 69 R ICHA RD / VR E ULS 

~J~£?(J ~) 
. No s ubmission t h i s w ee k . 



NOTES 3-24-69 SIEBEL j 

3J~s cfi -., ~. /,., -. ~I ~ t 

1 • . Neutral Buoyancy Actj~ties: On March 20 - 21, we ran the second~ 

group of astronauts in full pressure suit simulation in tn'e -Neutral Buoyancy , . . 

S.imulator. Astronauts Cunningham, Garriott; and Gibson performed 
.. ~~ . 
evaluations of the two concepts of ATM translation and film retrievaL 
Many of the suggestions received in the as tronaut debriefings of two and 
one~half weeks ago were incorporated into the hardware configuration for · 
this evaluation 0 . Following his run I Astronaut Gibson gave a briefing at 
ASTN to the MSFC/MSC EVA Work ing Group of his impressions of the 
concepts currently be ing evaluated 0 

V 

2 . ppace M · nuf.actud.~: 

a. One of our goals in the promotion of manufacturing in space has 
been to interest private industry tn. contributing to the development of 
experiments . We are plea se d _to report. that some progress has been made 
toward this goaL Dr. 'Emil 'W 0 Deeg, ehietof -Ceramic Res earch for 
American Optical, ha ~ proposed a gla ss production experiment i-q. a loYl /" ---. -_.' .. ~ ..' -.- .. _. . 
gr?v~ty environment ~ The development of the experiment would be a 
cooperative venture "between American Optical and NASA with Dr. Deeg 

-as scferltilT;~.i~~~·~tig~-t-~r. ~timeric"an -Optical would provide the--'sC'ie ntifi-c 
- .-- ""1!-.. _I,.-"" ., ':Ii 

and technical effort to define the gla ss materia.ls; the processing parameters, 
the melt containers 1 etc 0 I and would assist in the performa nce of control 
experiments 0 l:Tj\~A' s c ':mtd buti8l'1: would be to furnish the facility and to 
process the s a mples in space. This experiment is planned for possible 

~~§.rpqia tiori-in th·e-).A~ ~ 2 ~a I1 u!.~::~~:ing_ .~_:~perl_r::.~~~}?~.a.~·~e·i~· y/' 

b o At Dr. Debus' request q Hans Wuenscher and I gave a presentation 
on space manufactur"ng at KSC 0 The pr'esentation was 'made in the Training 

' Auditorium and was attended by civil service personnel, contractors, and 
the press 0 Hans Wuenscher talked on the principles of zero gravity 
manufacturing and I presented our plans for AAP~2 and for the future 
manufacturing module to be flown in conjunction with the space base .\~ 

3. Testing of Cryoformed Prototype S-!C Heli11m BQ!.Ues: In answer to 
your question, *NOTES 3~lO~69 Siebel , it is not our intention even to 
submit the newly de veloped stainless st8e i'botaes"for- tise ~n the S-IC - . stage at this time; the prog~_a .!'P JV:~.~_. a qlanufacturing technology devel.op-
ment. The S~IC stage"'pressurization bottle s -were' tak'en as a sampie' to 

--st~dy ' the potential weight savings for future applications. Hence, we 
have Qot submitte d this possible change to the Configuration Control 
Boar4·:.~ nor ~.? we inte!:ld to. -V -.- , . . 
*DiR and S&E-DIR only. 



NOTES 3/3)169 BECKER 
. . 47t Cf{b 

LUNAR PROGRAM 

, -
Lunar Roving Vehicle: We have been requested by Ben Milwitzk-y, Assistant 
Director Apollo Lunar Exploration, NAsA Headquarters, to prepare a -1-1/2 
,hour presenta~ion on the Lunar Roving Vehicle . This presentation will be given 
to the Lunar and Planetary I'v1issions Board on April 7. ~ 

The tvlo Lunar Roving Vehicle Contracts are scheduled to start the week of 
March ~n, 1969 . ~ach contract is for $400,000 for an 8-month duration. 
Orientati.on meetings for these contracts are tentatively scheduled for the week 
of April 14,1969. 

Post Apollo Planning (Phill ips/Stoney Study ): The rehearsal of the final presenta
tion (to be given at the Manned Space Flight :lvlanagement Council :Meeting on Apri'l 9 
in Washington, D. C.) will be held at IvlSC on Apr'n 1. A five -hour presentation 
(2 p. m. - 7 p. m.) is scheduled for the :rv1anagement Council. We have requested 
representatives from Science and Engineering (S&E) and Program Management (PM) 
to join us at the rehearsal in order to prepare for a briefing to you on April 7. 

. - ~-



NOTES 3-31-69 Downey 
. +/irih 

(These Notes are subm.itted in connection with my new assignment 
within Program D e v elopment. 1v'1:.:. Helle r is now providing the 
SSL Notes. ) 

HIGH-ENERGY ·PAYLOAD DEFINITION : The ;'(o!._k ~:m t~e Super . 
,. E2..'Plorer _payl?ad definit~on is progressing. Mr. Halpern, the OSSA 
Program Manager, seems well impressed with . the work accornplished 
to date. Goddard is showing an increasing interest in this project, 
since it is obviously on a "front burner" in OSSA at the present time. 1._/ 
(Ten perso;;:;--fr-~m GSFC attended a smal1 working rneeting a 't MSFC' 
on March 20.) Mr. Halpern recently announced that OSSA now 
considers this effort to be a joint :tvlSFC/GSFC project. We have 
taken the initiative and ~t present have the least Goddard will 
apparently provide a program scientist function during our Phase A 
payloa d study. Three of the four recornrnended e:>..-periments for the 
payload are represented by candidate e::\.-perimenters from GSFC. 
Dr. Lucas and I are discussing the possibleMSFC/GSFC interfaces 
on this proposed payload. ,~ 

Mr. Aucremanne of OSSA (Mr. Halpern!s boss) indicates that 
. OSSA wishes to develop the high-energy payload area as a program 
. including several different payloads, not a single -mission. The 
payload we are now defining would be the f-irst of a series of high
energy payloads of increasing sophistication. We must strive to 
~ep' the first payload as simple as possible in order to assure a 
short development schedule and an early launch, possibly in 1973. 
GSFC seems amenable to the unsophisticated phiiosophy which we 
are advocating. ,/ ,-

I have been requested to help set up a trip for Jesse Mitchell 
to visit MSFC to discuss this high-energy (Super Explorer) program 
with Dr. Lucas and others. 1/ 

ASTRA: We had envisioned the optical astronomy program to evolve 
from OAO and ATM -A into a 40 't diffraction lirnited, rnan-attended' 
system; a 60" diffraction limited system; and then to the 120" manned 
space observatory. ,Mr ... Mitchell now seerns to favor extending the 
,QAO series _to include a 40" diffraction limited system (unmanned) , 
and then to proceed directly to the 120" diffraction limited system, ...--

. ~hi0~.:::.!.~~~11.£..p_~,.£..QfI1:pl~t~.ly_~EE!;.!.r;I}~~i"" Dr. Stuhlinger has had 
a recent rneeting with Mr. Mitchell on ASTRA and can provide 
additional details, if you,desire. ,OSSA is very apprehensive of. 
a.~_s_ociating astronomy payloads with the Space Station, particularly 

if it is to be a.,,~??':'l- ti~g Space Station. y ' 
.,.....;;;;;;.?+- .- , . 



NOTES 3/31/69· GEISSLER 

~) 1~(..J~ 
1. Saturn V SUB.cecraft Backup Guid;9l1ce : The l>B:..ck~ _ ~y~_~~m for 
the launch vehicle platform implemented on AS-505 consists of 
two different modes : (1) automatic guidance and control, from 
the command module I up to escape tower jettison and (2) m.anlla1 -
guidance and control into earth orbit, based on launch vehicle 

'-engine swivelling caused by astronaut operation of control sti"ck, 
-and input from IU control rate gyros, A gross assessment ind~- ...... 

~........ • ._. --. _. _ __ . M' .. """""~ ..... - ... -_" ,-~ , •..•• ,"" • ., •. '1 

cates degraded, but acceptable, performance of the automa~l<;, 

''' backup' inode compared to the primary control system. Additiona.l 
"analysis is still necessary on the manual control mode , The 
conflict between manual control gains - large enough to trim out 

- / 
mi'salignments and the effect of these gains on bending, slosh 
and loads mu6t be resolved before the manual rate mode can be 

. conSidered-acceptable. ! / 
, r 

2. SA-IO Pegasus C Reentry: We have run a lifetime prediction 
on SA-IO Pegasus C based on orbital elements (400 x 415 km orbit) 
on February 26, 1969. Nominally, reentry should occur in late 
~ugust with a two sigma tolerance of late June to late December" V """ 

3. Jimsnhere Temperature Sensor: An article on the Jimsphere 
Temp~ratur"e"'Sensor entitled UHigh Resolution Balloon-Borne 
Temperature Sensor" was published in the February 1969, issue 
of the Journal of Applied Meteorology . This sensor was designed 
and developed under the direction of Mr, Dennis Camp in our 
Aerospace Environment Division. ~s a result of the article, 
¥r. Vaughn D. Rockney of ESSA, requested 150 copies of the 
article for distribution at the "lorld Meteorological Organi
zation's conference on "Upper Air Instrtunents and Observations" 
to be held in Paris in September 1969. V 

4. Spp~ort for Astrionics, Laboratory: Atmospheric rawinsonde 
measurements have been made in support of the sun sensor work 
for the ATM project. The atmospheric data were required for 
determining the atmospheric attenuation relative to the ATM sun 
sensor measurements tests. Two hygrothermographs were provided 
for use in connection with biomedical tests being run on the 
human body in a pressurized chamber. One instrument will be 
placed in the chamber with the test subject to monitor environ
mental conditions in the chamber Which may affect the human 
body. The other instrument will be placed outside the chamber 
' for comparative purposes. 



NOTES 3-31-69 GOERNER ' 
It/, r:r:/> . 

OUTER PLANETS WORKING GROUP MEETING: A meeting of the_Ou_teor 
Planets Working Group will be helel in Washington, D. C., on April 2,1969. 
Mr. Elli.son (PD-DO-PM) will attend and present material pertaining to 
Saturn V and Saturn V /NERVA capabilities on a 1977 E-J -S-P (Earth
Jupitel'-Saturn-Pluto) (l2-year mission) and a 1978 E-J - U-N (Earth
Jupiter- Uranus-Neptune) (12-year mission). ~....--

INFORMATION MANAGEMENT STUDY: Dr. Mueller has authorized MSC-FO 
to issue a ?ole source RFP to Mitre Corporation for the Inforrr,ation :Nlanage
ment Study. The funding is $400K; ho wever, Dr. Mueller has stipulated 
that he will review the work when 250/0 of the funds is expended! After this 
review he will deci"de -whether the work ~ill be ~ontinued according to the 
MSC approach 0°1' terminated. Mr. Beers, the proposed MSC COR, had 
informed Mr. Carlile (PD-DO-E) (the designated wISFC representative and 
alternate COR) by telephone that the RFP will be is sued this we ek. Two 
weeks will be allowed for response and two weeks for MSC. MSFC. and 

_ OMSF to review and negotiate the final proposal. The target date for work 
to comlnence is rv1ay 1, 1969. ,/ 0 



NOTES 3-31-69 GRAU 

All c~b 
1. SYMPOSIlTM ON LONG LIFE HARDWARE FOR SPACE: The symposium which 
took place on March 17 - 19 in the Morris Auditorium was highly 
praised by many participants and attendee's who stated thatthey 

- received very valuable information. Attendees included NASA Head- ' 
,quarters (7), NASA Centers outside MSFC (25), Industry (152), 
Universities (3), and MSFC (244 t otal exposed but not attending 
all sessions). Since proceedings are in print and the sessions 
were taped, jnformation can be made available to people who did 

~ ~9~ attend. Suggestions were forwarded to make this an annual -
event; - perhaps rotating among NASA Centers, or to follow up every 
so often with seminars covering specific subjects and thus being 
limited in scope, time, and attendance.~ 

2. AIRLOCK MODULE PROGRAM: Representatives from this Laboratory 
recently visited ~cDonnel1-Douglas at St. Louis to evaluate the 
AM program. Generally, the progra-m was found to be in good con-

--dition. MDAC has an in-house receiving functional test program-
'and provisions for witnessing vendor acceptance tests of com
ponents which cannot practically be tested in-house because of 
complexity of facility problems. Jhe MDAC philosophy very nearly 
coincides with that of MSFC in the component test area. ~ -

3. CO-LOCATION OF S&E-QUAL PERSONNEL: The agreement for Time
Limited Assignment of Quality and Reliability Assurance Laboratory 
representatives to Program Management has been signed off by con
cerned MSFC elements. Personnel actions are in process. Fourteen 
Quality and Reliability Assurance Laboratory personnel are on
board within ,Program Management as of March 31, 1969.~ 
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NarES - 3/28/69 - HUBER I{ ( 
4/i \f'i.A . 

1. PLA1'NING REVIE"J CONHI'ITEE MEETING : As you knoW', Dr. Newell has 
called an all day meeting of the Planning Review Committee (PRC) 
for April 8 in Washington. The PRC is made up of the Planning 
Steering Group (Ne";e ll, Nathews, Nicks, Lundin, Brockett, Lilly, 
'Eggers, Wyatt), plus the Program Office and Genter Direc tors. It 
' is ~ss~ntially the same group that participated in the Blue Sky 
Meeting. 

The purp9se of the meeting is to obtain Center comments and sugges
tions on .the planning activities ' to date. Each Planning Panel Chair
man "Jill present a summary of his panel's 'Hork and any questions 
where he may need guidance. pr._ Lucas will represent NSFC. , We "Jill 
brief you after the meeting on the results and implications. ; . 

2. LUNAR BASE PRESE1lTATION TO SCIENTIFIC AND TECHNICAL ADVISORY CONNITTEE -----.---------- --- .... ''''---. is.T~_: Information on lunar b2.se options . \-7 a 8 presented to STAC by 
B. Mih7itsky of Capt . Scherer's Office, on Sunday , 3-23-69. ~". Pov/ers 
and S. Saucier of PD-SA assisted in preparation of· the presentation. 
MSFC was not represented in the STAC meeting ; hOlvever, vle have nmo? 
received copies df the material presented. The briefing was reportedly 
well received . . 

I, 

We expect a request to participate in follow-on lunar base studies, 
after Hih.1itsky and Scherer firm up plans \'7ith Dr. Hueller. 

3. NUCLEAR ENGI NE FIRING: The Nuclear XE Engine full pO\oie r test ~as been 
re-scheduled to 5-1-69. First pm'ler start of XE occurred 3-20-69. 
Three start-up experiments were conducted to check out facility and 
engine res ponse , and achieved a maximum pOlver of 100 m. v7., chamber 
temperature of l200oR, and chamber pressure of 100 psia. Next test 
is to be an intermediate po1;\7cr test, scheduled , for 4- 3- 69. ~r/ 



NOTES - 3/31/_~ - NEWBY 
4-/1 ~I> . 

SUMMER GRA DUA TE & FACULTY PROGRAM: 

This prog ram, planned for a total of 75 participants, is 
, pro g r es sing ~;~-y ;"~1l . . Of 65 offers extended, we have had onl y 7 -
d-~clinations which is t ile lowest rate since the beginning of this program. ',/' 

. TECHNOLOGY UTILIZATION: 

According to reports, an MSFC TU demonstration is apparently 
the main attraction at the Midwest Industrial Design and Engineering Fair 
this past week at Indianapolis, Indiana . The TU exhibit and d emonstration~ .r 
centers around the sight switch and its application to industrial activities -
operating el e ctrical tools (drills, saws, etc.). v -
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